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I. INTRODUCTION 
The bamboos (Bambusoideae) are an extremely diverse and economically 
Important group of grasses comprising 60-70 genera and at least 600 species 
(McClure, 1966; Soderstrom, personal communication, Dept. of Botany, 
Smithsonian Institution). In both the Asian and American tropics, the 
woody bamboos are one of the most visible and characteristic components of 
the flora. An understanding of the systematics of the Bambusoideae has 
grown slowly because of their unusual flowering cycles and the difficulties 
involved in obtaining adequate collected material. In recent years, two 
fine works (McClure, 1973; Calderdn and Soderstrom, 1980) have provided a 
more clearly defined concept of the subfamily as a whole, as well as a 
better understanding of generic delimitations within the American bamboos. 
There remains nonetheless much work to be done in refining tribal, generic 
and specific boundaries within the Bambusoideae. 
Taxonomic study of this group has been complicated by the fact that 
bamboos often flower only at the end of long Intervals varying among 
species from a few years to as many as 120 years. Although considerable 
variation has been observed, many species tend to have characteristic cycle 
lengths. At the proper time, all the individuals of a given species flower 
simultaneously and then die. Propagation occurs by rejuvenation of 
rhizomes or seedling'establishment. The mechanism whereby this cyclical 
flowering is controlled and maintained remains one of the great biological 
mysteries. 
Among the woody bamboos, Chusquea Kunth has long been recognized as a 
large and diverse genus. According to my estimate, it comprises 
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approximately 120 species, thus making it the largest genus in the 
Bambusoldeae. Chusquea is restricted to the New World, where it is found 
from Mexico through Central America, along the Andes to Chile and 
Argentina, and eastward into Brazil. Throughout its range it is primarily 
montane, but the aggregate altitudinal range of its species is from sea 
level to more or less 4,000 m. The majority of Chusquea species inhabit 
the lush, misty montane forests of Central and South America, but a few 
hardy members of this genus are characteristic of the high altitude Andean 
grasslands known as paramos. 
McClure (1973) segregated the high altitude species of Chusquea into a 
new genus, Swallenochloa. Only vegetative characters were used to separate 
the two genera. Both genera share multiple, Independent buds per node, 
solid culms becoming flstulose with age, one-flowered spikelets and a 
chromosome number of 2n = 40, a combination of features otherwise unique 
among bamboos. Clearly of chusqueold alliance, the generic status of 
Swallenochloa was questionable, given the heterogeneity encompassed by 
Chusquea. Not surprisingly, available herbarium material of Swallenochloa. 
and for the most part Chusquea. was poor, and neither genus had been 
extensively studied in the field. 
I undertook field and laboratory studies of these bamboos in order to 
determine the validity of the generic status of Swallenochloa. and thus 
elucidate its relationship to Chusquea. A necessary extension of this 
study was the investigation of other "arms of diversity" (McClure, 1973, p. 
73) Included in Chusquea. Based on the evidence presented here, I have 
concluded that Swallenochloa forms a coherent natural group within 
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Chusquea. not a separate genus. Two other good natural groups within 
Chusquea, along with Swallenochloa, are formally recognized and treated as 
sections. It is to be hoped that this work will provide a sound basis for 
subsequent, much needed systematic studies in Chusquea. 
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II. MATERIALS AND METHODS 
A. Herbarium Studies 
Herbarium specimens were examined to determine distribution, 
phenology, and morphological variation. I thank the curators who kindly 
loaned specimens and types. I owe a special debt of gratitude to the 
Herbarium Services Unit of the U. S. National Herbarium (Smithsonian 
Institution), which handled the large loans of specimens and types that 
constituted the bulk of my herbarium loan material. Listed below, using 
standard abbreviations from Holmgren et al. (1981), are the herbaria from 
which loan material was obtained. 
C - Botanical Museum and Herbarium, Copenhagen, Denmark 
COL - Herbario Nacional Colombiano, Institute de Ciencias Naturales, 
Bogotâ, Colombia 
CR - Herbario Nacional de Costa Rica, San José 
F - Field Museum, Chicago, Illinois 
ISC - Iowa State University, Ames 
K - Royal Botanic Gardens, Kew, England 
MEXU - Universidad Nacional Autônoma de Mexico, Mexico, D. F. 
MO - Missouri Botanical Garden, St. Louis 
NY - New York Botanical Garden, Bronx 
US - United States National Herbarium, Smithsonian Institution, 
Washington, D. C. 
VEN - Institute Botanico, Caracas, Venezuela 
WIS - University of Wisconsin, Madison. 
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B. Field Studies 
Field work was conducted during 1980-1985 in Costa Rica, Venezuela, 
Colombia and Ecuador on five separate field trips. Collection sites were 
determined by reference to available herbarium specimens and correspondence 
with systematists in these countries. I visited likely localities, and 
recollected at known sites. Whenever possible I visited type localities, 
in order to make complete collections and better document usually poor type 
material. At two localities in Costa Rica, mass collections were made in 
order to study within-population variability. 
I followed standard collection procedures for bamboos, collecting and 
pressing specimens of branches, with flowers and/or leaves, and culm leaves 
(Soderstrom and Young, 1983). I made bulky specimens of rhizomes, branch 
complements, and culm nodes and internodes for most species. Leaves, bud 
complements, and spikelets when available were preserved in g-FAA (ordinary 
FAA solution + 1% gluataraldehyde) for anatomical study, and flowering 
material when present was fixed in Newcomer's solution (Newcomer, 1953) for 
cytological study. In addition, when conditions permitted, photographs 
were taken to document habit, habitat, and species associations. Because 
of federal quarantine restrictions on live bamboo, no attempt was made to 
retrieve living rhizomes. 
C. Chromosome Studies 
In an attempt to obtain meiotic material for chromosome studies, young 
inflorescences from wild populations were fixed in Newcomer's solution. 
When possible, both unexserted and partially exserted inflorescences were 
preserved. Anthers were dissected out, squashed, and stained with 
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acetocarmine (Smith, 1947) or propiocarmine (Sharma and Sharma, 1965). 
D. Morphological Studies 
Relatively few herbarium specimens were available for most species, 
although as many as 60 or 70 specimens were available for three of the 25 
species included in this study, (Chusquea scandens Kunth, Ç. subtessellata 
Hitchcock, Ç. tessellata Munro). One species, Ç. smithii Clark, is known 
only from the type collection. Complete specimens, including culm leaves, 
buds, branch complement with foliage leaves, and inflorescences, were 
available only rarely. 
Standard measurements, including internode length, culm leaf sheath 
and blade length, foliage leaf length and width, ligule (inner and outer) 
length, and inflorescence and spikelet length, were taken from each 
specimen as appropriate. Qualitative observations were noted, particularly 
with regard to texture and indûment of internodes, culm leaves, foliage 
leaves, and inflorescence axes and spikelets. 
I have followed McClure's definitions (1966, 1973) for most technical 
terms describing the bamboo plant, with the exception of spikelet 
morphology. Instead of referring to the subtending spikelet bracts in 
Chusquea as "transitional glumes" (McClure, 1973; Soderstrom and Calderôn, 
1978a and b). I have followed Pohl (1980) in using the more standard 
agrostological terminology of glumes (= transitional glumes 1 & 2) and 
sterile lemmas (= transitional glumes 3 & 4). 
Foliage leaf length was measured from the base of the pseudopetiole to 
the tip of the blade. A separate measurement of the pseudopetiole was also 
made. Leaf width was measured at the widest point. Spikelets were 
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dissected in Pohl's solution (Pohl, 1965) and the parts carefully observed 
and measured. Spikelet length was measured from the base of glume I to the 
very tip of the longest part of the spikelet, regardless of whether that 
was the sterile lemma II, the fertile lemma or the palea. The length of 
the glumes and sterile lemmas relative to that of the spikelet was 
calculated by measuring each glume or sterile lemma from the base of glume 
I to the tip of the glume or sterile lemma in question, and converting this 
measurement to a proportion of the total spikelet length, expressed as a 
fraction. 
In the specimen citations, a flowering specimen is indicated by the 
insertion of (PL) after the collection date. 
E. Light Microscopy 
Foliage leaf blade cross sections were examined using light 
microscopy. Leaf material was either field fixed in g-FAA (ordinary FAA 
solution + 1% glutaraldehyde) or taken from herbarium specimens and 
softened by soaking in Pohl's solution for seven days before fixation in g-
FAÂ. As far as possible, sections were made from the mid-portion of mature 
leaf blades. 
Hand sections were cut from softened but unfixed herbarium material 
and mounted directly in a solution of lactophenol and aniline blue (Sass, 
1958). Coverslips were sealed using two coats of regular nail polish. 
After fixation was complete, the leaf material was washed in tap water 
for 5-15 minutes and then desilicified in a 10% aqueous hydrofluoric acid 
solution for 9 days. Before further processing, the leaf pieces were 
rinsed in running water for 3 hours. Dehydration was accomplished in steps 
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of 25%, 50%, 70%, 95% (two changes) and 100% (two changes) ethanol with a 
minimum of 1 hour for each step. Subsequently material was processed for 
embedding in paraffin. 
Leaf material was first stained in a solution of 1% safranin in 1:1 
ethanol .'xylene for 1 hour, and then passed through two changes of xylene 
before infiltration in melted wax (melting point 56.5° C) for 1 week. 
Sections were cut on a rotary microtome at 9-10 fim thickness, and stained 
in safranin and fast green using standard procedures (Sass, 1958; Berlyn 
and Miksche, 1976). Optimal staining was achieved using a minimum of one 
hour in safranin, and exactly three minutes in fast green. 
F. Scanning Electron Microscopy 
The scanning electron microscope was used to study leaf epidermal 
features. All leaf material examined was taken from herbarium specimens. 
More or less square sections were cut from the mid-portion of mature 
foliage leaves. To observe epicuticular wax, leaf sections were mounted 
without further treatment. To observe features such as silica bodies, cork 
cells and stomata more clearly, leaf sections were sonicated in xylene for 
12-15 minutes to remove the epicuticular wax and allowed to air-dry before 
mounting. Specimens were mounted on brass discs with silver paste and 
coated with Au-Pd in a Polaron E5100 sputter coater, then viewed at 15 kV 
in a JEOL JSM-35 scanning electron microscope. Photographs were taken 
using Polaroid type 665 positive-negative film. Elemental x-ray analysis 
for silicon was performed using a Kevex-ray Subsystem 5000A x-ray energy 
spectrometer attached to the scanning electron microscope. 
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III. CYTOLOGY AND REPRODUCTIVE BIOLOGY 
A. Cytology 
As indicated by various chromosome counts reported for the 
Bambusoideae, a basic number of x = 12 is common among woody bamboos and 
some of the herbaceous bamboos (Soderstrom, 1981). In the Olyreae, the 
largest tribe of herbaceous bamboos, basic numbers of x = 7, 9, 10, 11 and 
12 are known, with x = 11 the most frequently observed (Soderstrom, 1981; 
Hunziker et al., 1982). The level of polyploidy in the Bambusoideae is 
high (Soderstrom, 1981), as in other grass subfamilies (Stebbins, 1956). 
The majority of woody bamboos for which counts have been reported are 
tetraploid or hexaploid, with some evidence of aneuploidy (Soderstrom, 
1981; Hunziker et al., 1982). Chromosome counts are completely lacking for 
many woody bamboo genera, principally due to the rarity of flowering in 
this group. Refinement of techniques for obtaining somatic counts from 
woody bamboos would provide much needed cytological information in the 
Bambusoideae. 
Chromosome counts for 12 species of Chusquea have been reported (Table 
1). The somatic counts of 2n = 48 given by Janaki Ammal (1959) for Ç. 
culeou Desvaux, Ç. cumingii Nees, and Ç. quila Kunth must be considered 
unreliable because the material examined was taken from living collections 
at the Royal Botanic Gardens of Kew and Edinburgh with no indication that 
voucher specimens were made (none were cited). In such a situation bamboos 
tend to intermingle, and in any case it is difficult to identify sterile 
bamboos. 
Virkki (1963) also neglected to cite a voucher specimen for his count 
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Table 1. Chromosome Counts Reported for Species of Chusquea 
Species 2n 
Voucher & 
Reference 
Ç. bambusoldes ca 20 
Ç. culeou -- 48 
Ç. cumingii -- 48 
Ç. deflexa 20 40 
(as Ç. scandens) 
Ç. longifolla 20 
Ç. longillgulata 20 
(as S. longillgulata) 
Ç. qulla -- 48 
C. scabra 20 
Ç. subtessellata 20 40 
(as S. subtessellata) 
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Ç. tessellata 20 
(as S. weberbauerl) 
Ç. tonduzll 20 40 
Ç. vulcanalls 20 40 
(as Ç. lehmannll) 
(as Ç. subtessellata) 20 40 
(as S. subtessellata) 20 
Soderstrom & Sucre 1898 
Hunzlker et al., 1982 
no voucher cited 
Janakl Ammal, 1959 
no voucher cited 
Janakl Ammal, 1959 
Pohl 12571 
Davldse & Pohl, 1972 
Pohl & Davldse 11507 
Davldse & Pohl, 1974 
Pohl & Selva 12842. 12843 
Davldse & Pohl, 1978 
no voucher cited 
Janakl Ammal, 1959 
Pohl & Plnette 13305. 13307 
Davldse & Pohl, 1978 
Pohl & Davldse 10507. 11778 
Schwab 625. 626 
Pohl & Davldse, 1971 
no voucher cited 
Vlrkkl, 1963 
Davldse et al. 5527 
Davldse & Pohl, 1978 
Pohl & Davldse 11714. 10810 
Pohl & Davldse, 1971 
Pohl & Davldse 10859 
Pohl & Davldse, 1971 
Pohl & Davldse 10805 
Pohl & Davldse, 1971 
Pohl & Lucas 13137 
Davldse & Pohl, 1978 
of n = 18 for Ç. subtessellata Hitchcock, although given the locality data 
this identification is probably correct. I regard Virkki's count with some 
suspicion because his squashes do not show the chromosomes clearly and thus 
may be subject to misinterpretation. Subsequent counts of this species by 
Pohl and Davidse (1971) indicate a somatic number of 2n = 40. 
Chromosome counts of other Chusquea species (Pohl and Davidse, 1971; 
Davidse and Pohl, 1972, 1974, 1978; Hunziker et al., 1982) all show a 
meiotic number of n = 20, and a somatic number of 2n = 40. Hunziker et al. 
(1982) observed ca 20 bivalents in Ç. bambusoides (Raddi) Hackel. 
Illustrations of diakinesis in Chusquea species (Pohl and Davidse, 1971; 
Davidse and Pohl, 1972, 1974, 1978) show seemingly regular bivalent 
pairing. Unfortunately I was unable to obtain any interpretable squashes 
from my own fixed material that would confirm or contradict these results. 
Excluding from consideration the data of Janaki Ammal (1959) and 
Virkki (1963), the general pattern in Chusquea is clearly tetraploidy with 
a basic chromosome number of x = 10. As noted by Soderstrom (1981) and 
Hunziker et al. (1982), this deviates from the basic number of x = 12 
prevalent in other woody bamboos. Too much significance should not be 
attached to this difference in basic numbers until chromosome numbers for 
other American genera of woody bamboos are known. 
A chromosome number of 2n = 46 for Bambusa (subg. Guadua) (Gould and 
Soderstrom, 1967; Quarin, 1977) raises the possibility that aneuploidy may 
occur in some woody bamboos. Venkatraman and Parthasarathy (1942) and 
Parthasarathy (1946) reported counts of 2n = 70 in Bambusa and 
Dendrocalamus. but no voucher specimens were cited and misidentification of 
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material is a possibility. If correct, these counts would also suggest 
aneuploidy. Virkki's (1963) report of n = 18 in Chusquea subtessellata. if 
correct, could be interpreted as evidence of an aneuploid series in 
Chusquea. Clearly, much more study of chromosome numbers and behavior in 
Chusquea and other bamboos is necessary before this can be proven or 
disproven. If aneuploidy is present in Ç. subtessellata (or other 
species), this would provide one plausible explanation for the observed 
lack of fertility (as evidenced by lack of seed production) in several 
Chusquea species, including Ç. subtessellata. 
B. Reproductive Biology 
1. Phenology 
The phenomenon of periodic, monocarpic flowering in woody bamboos 
historically has been of great interest to biologists. Numerous instances 
of flowering episodes in bamboos have been reported and discussed (e.g. , 
Blatter, 1929, 1930a and b; Janzen, 1976; Pohl, 1982b), but the mechanism 
by which this flowering behavior is controlled and maintained remains a 
mystery. Although periodic (cyclical) flowering in bamboos is the general 
rule, a number of bamboos are known to flower annually or nearly so, or 
sporadically (McClure, 1966; Janzen, 1976; Calderôn and Soderstrom, 1980; 
Pohl, 1982a and b). 
No obvious correlation exists between flowering behavior and habitat, 
but it has been noted that in species of Chusquea sect. Swallenochloa 
(cited as Swallenochloa) and Myriocladus. which inhabit high mountains, 
flowering occurs on an almost yearly basis (Calderôn and Soderstrom, 1980; 
Pohl, 1982b). From my own field observations, I would add that species of 
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Neurolepis. another high altitude bamboo, seem to share this pattern of 
flowering behavior. 
Flowering dates for 23 of the 25 species included in this study are 
presented in Fig. 1. The dates shown were taken only from herbarium 
specimens that I examined and identified. Two species, Chusquea maclurei 
Clark and Ç. paludicola Clark, have never been collected in flower and thus 
were not included in the chart. Although some collectors indicated whether 
blooming was gregarious or sporadic, this information was not available for 
most specimens, particularly the older ones. It cannot be assumed that 
every flowering date represents a gregarious blooming episode. Populations 
from different parts of the range of a species may flower at different 
times, although the actual cycle length may be more or less constant, and 
this must be taken into account when interpreting this data. Repeated 
observations of the same populations of bamboos over a long period are 
valuable in determining flowering behavior, but are available for only a 
handful of species (Pohl, 1982b). 
A fairly regular cycle of blooming has been observed in Chusquea 
abietifolia Grisebach, a West Indian species not treated in this work. 
This species provided one of the first examples of a transplanted, 
cultivated population of bamboos far removed from its natural habitat 
flowering and dying at the same time as the native populations (Hooker, 
1885). TWO subsequent gregarious blooming episodes in Jamaica were 
documented by Seifriz (1920, 1950), who established a 30-33 year flowering 
cycle for this species. Seifriz (1920) noted that in the interval between 
the 1885-86 and 1919 blooming periods, sporadic flowering of Ç. abietifolia 
Figure 1. Flowering dates of selected species of Chusquea 
IMS 1150 =60 1170 lilO 1(90 1900 1910 
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C. circinota 
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C. depauperalo 
C fendlerl 
C lonceolota 
C lotilolio 
C. liebmannii 
C. lot^liguiala 
C. neurophylla 
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C. scandent 
C. ser(wns 
C simplielHora 
C smilhii 
C. spencei 
C. sd>tessellata 
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C. vulconalis 
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had occurred, and even during the extensive 1919 bloom, some completely 
vegetative colonies were seen. This species reportedly regenerated from 
seedlings (Seifriz, 1920). As might be predicted, a flowering specimen of 
Ç. abietifolia was collected in Jamaica in 1980 (V. Kapos 1603. ISC, MO), 
but the label data do not indicate whether blooming was gregarious or 
sporadic. 
The previous example illustrates a more or less regular blooming cycle 
in a native American bamboo, but other members of Chusquea, at least among 
the species included here, do not exhibit clearly discernible cycles of 
gregarious bloom. For some of these species, regular blooming cycles might 
become evident if complete, long term records were available, but it is 
clear that different flowering behaviors occur among other Chusquea 
species. 
At least three, and probably four, species of Chusquea sect. 
Swallenochloa exhibit the nearly continuous flowering noted in Calderon and 
Soderstrom (1980, p. 3) for Swallenochloa and Myriocladus. In populations 
of Ç. spencei Ernst, Ç. subtessellata, Ç. tessellata. and probably C. 
angustifolia (Soderstrom & Calderôn) Clark, there are almost always some 
clumps in flower. The percentage of flowering clumps is usually low, and 
may vary from year to year, but flowering plants are usually to be found 
(Pohl, 1982b). Individual clumps die after blooming is finished, but the 
widespread blooming and dying noted in many bamboos is lacking. 
Gregarious blooms have been recorded for two other members of sect. 
Swallenochloa. C. longiligulata (Soderstrom & Calderôn) Clark and C. 
tonduzii Hackel (Pohl, 1982b). One population of Ç. longiligulata bloomed 
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and died in 1969 and two other different populations did the same in 1973 
(Pohl, 1982b). Previous flowering is known only from one specimen 
collected in 1924, without an indication of whether this was gregarious or 
sporadic. Gerrit Davidse (Missouri Botanical Garden) collected flowering 
specimens of this species on Cerro Echandi (Costa Rica/Panama border) in 
1983, but found vegetative plants as well. Recent flowering data for Ç. 
tonduzii give the appearance of nearly continuous flowering (Fig. 1), but 
although a gregarious bloom was recorded in the 1966-68 period (Pohl, 
1982b), subsequent blooming has been only sporadic. Seedlings of both 
species were collected during their respective peak blooming periods. 
Several flowering specimens of Ç. vulcanalis (Soderstrom & Calderon) 
Clark have been collected (Fig. 1), but recent observations (1960s to the 
present) show evidence only of sporadic bloom. It is not known whether any 
of the three earlier flowering collections (1900, 1911 and 1954) represent 
gregarious blooming in this species. 
The remaining five species of sect. Swallenochloa grow in remote 
sites, and are known from relatively few specimens. At the present time, 
flowering behavior in these five species cannot be determined with 
certainty, but I think it is likely that at least three of them, Ç. 
depauperata Pilger, Ç. neurophylla Clark and Ç. smithii. belong to the 
frequently flowering group with their close relative, Ç. tessellata. 
Flowering behavior in Ç. bilimekii Fournier and Ç. deflexa Clark cannot be 
determined without additional data, although at least one flowering 
specimen is known for each of these two species. 
Flowering records dating back to 1846 seem to indicate that Ç. 
18 
scandens flowers frequently, but there is no direct evidence for this (i.e. 
repeated, long-term observations of designated populations). I think it is 
more likely that individual populations flower at short intervals of 
perhaps 7 to 10 years, thus giving the appearance of nearly continuous 
flowering over the entire geographic range of the species. Chusquea 
fendleri Hunro, a member of Chusquea sect. Chusquea along with Ç. scandens. 
is probably cyclical in its flowering. Label data from collections of Ç. 
fendleri near Caracas, Venezuela indicate that blooming episodes in the 
1940s and late 1970s (Fig. 1) were gregarious, with production of seedlings 
at least during the earlier blooming period. Previous flowering near 
Caracas is known also from 1856-57, 1917 and 1926 (Fig. 1), so a flowering 
cycle of 25-35 years for this species is reasonable. 
At first glance, Ç. pittieri Hackel among the verticillate Chusquea 
species appears to have a regular 35-year cycle (Fig. 1). The two earlier 
flowering collections (1890 and 1925) are from Costa Rica, and the 1960 
collection is from Mexico. If Ç. pittieri bloomed in Costa Rica ca 1960, 
no collections were made. Pohl (1982b) has observed this species in Costa 
Rica carefully since the late 1960s with no sign of flowering. Chusquea 
simpliciflora Munro seems to have an approximately 30-year flowering 
period, but nothing is known regarding the nature of blooming. Flowering 
specimens are known from Panama, Costa Rica, and Guatemala. Chusquea 
liebmannii Fournier is known in flowering condition only from Guatemala and 
Mexico, although it extends as far south as Costa Rica. No recent blooming 
has been detected, and previous flowering dates are irregular (Fig. 1). 
Few flowering records are available for the closely related species Ç. 
circinata Soderstrom & Calderén and Ç. coronalls Soderstrom & Calderon 
(Fig. 1). The 1976 flowering of Ç. coronalis is the only known bloom in a 
wild population; the two other dates (1954 and 1956) are from cultivated 
plants. TYfo populations of Ç. circinata gregariously bloomed in 1982-83 in 
Jalisco, Mexico, but vegetative populations were also noted in the same 
area. The 1961 bloom was sporadic, but this is not known for the 1949 
specimen, and it is still too soon to tell about the 1985 population in 
which a single clump was in flower. 
Among the species of Chusquea sect. Serpentes. little information on 
flowering in Ç. aspera Clark and Ç. latifolia Clark is available. Only a 
single flowering episode is known for each of these species, 1978-80 in Ç. 
aspera and 1944-47 in Ç. latifolia. It is not known if these episodes 
represented gregarious flowering. Chusquea lanceolata Hitchcock may have a 
blooming cycle of approximately 30 years, but detailed information is 
lacking. The 1982 date represents sporadic blooming. 
Chusquea serpens Clark is the most widespread species in sect. 
Serpentes. In Costa Rica, a gregarious blooming episode was recorded in 
1968 (Pohl, 1982b), with subsequent regeneration of the population, which 
has since remained vegetative. A gregarious blooming of this species 
occurred in 1940-42 in Colombia, and a flowering specimen was also 
collected in Venezuela at that time. Another flowering specimen from 
Venezuela was collected in 1978, but there is no evidence that a gregarious 
bloom took place. A 35-40 year cycle could be postulated for the South 
American populations of Ç. serpens if widespread blooming did occur in 1978 
or shortly thereafter. 
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It is not possible to draw any general conclusions regarding flowering 
behavior in Chusquea from these observations. The data demonstrate, 
however, that all three types of flowering (cyclical, sporadic, and nearly 
continuous) are found in Chusquea. sometimes even within a group of related 
species such as Chusquea sect. Swallenochloa. Nearly continuous flowering 
is correlated with high altitude in species such as C. subtessellata and Ç. 
tessellata. but other high altitude species such as Ç. tonduzii or Ç. 
vulcanalis appear to flower cyclically or sporadically. The flowering 
behavior of Ç. scandens needs to be studied carefully. Repeated 
observations of designated populations of this species over its range 
should be made to determine whether it does indeed flower nearly 
continuously or gregariously with a short cycle. This type of observation 
should continue in Costa Rica, where good baseline data are already 
available. Rigorous quantitative observations of frequently flowering 
species should be undertaken as well. The Cerro de la Muerte, Costa Rica 
populations of Ç. subtessellata or the numerous populations of Ç. 
tessellata near Bogotâ, Colombia would be ideal. 
2. Hybridization 
Natural and artificial hybridization in grasses is well known and has 
played an important role in the evolution of this family (Stebbins, 1956; 
Gould and Shaw, 1983). Reports of hybridization in bamboos are rare, 
reflecting at least in part the lack of opportunity due to scarcity of 
flowering. Venkatraman and Parthasarathy (1942), discussing chromosome 
counts in sugarcane and its hybrids, claim to have crossed sugarcane with 
Bambusa. They reported a chromosome count for B. arundinacea. presumably 
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the species they used in the cross, but no supporting evidence, such as 
voucher specimens or illustrations, was presented. I discount this report 
of hybridization involving a bamboo because it is likely that the material 
said to be B. arundinacea was misIdentified. Based on observations of 
Gigantochloa in the Malay Peninsula, Holttum (1958, p. 2, 4 and 106) 
explained the great morphological variation in this bamboo by suggesting 
that hybrid swarms of Gigantochloa exist in this region. He noted that 
much more field work was needed to confirm this hypothesis, but to my 
knowledge this problem has not been pursued. 
Two recent reports of hybridization in bamboos are better documented. 
Maruyama et al. (1979) described a new genus, Hibanobambusa, which 
represents a hybrid between Sasa veitchii var. hirsuta and a species of 
Semiarundinaria. The one species, H. tranquillans (Koidz.) Maruyama, 
Okamura & Murata was originally described as a member of Semiarundinaria. 
The original locality seems to be a natural one, and specimens are cited, 
but there is no documentation that either or both of the putative parents 
occur in the vicinity. This example of a probable natural bamboo hybrid 
needs to be studied in greater detail. 
Wen (1985) described an artificial hybrid, bred at the Forestry 
Institute of Guangdong, involving Bambusa pervariabilis and B. textilis. 
The hybrid is described as being morphologically intermediate between the 
parents. Wen (1985) reports that it has grown well in Zhejiang for many 
years, presumably in the vegetative state. 
The frequent flowering observed in some species of Chusquea sect. 
Swallenochloa would greatly increase the chances for hybridization and 
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introgression among these species. During the course of field work in 
Costa Rica and Colombia, I have discovered what I believe to be two 
examples of natural hybridization in Chusquea sect. Swallenochloa. This is 
the first report of hybridization in native American bamboos. 
Morphological evidence is presented here, but isozyme studies using 
electrophoretic techniques and cytological studies, as well as more 
extensive field work, would be of great value in verifying the occurrence 
of hybridization. 
The ranges of Ç. spencei and Ç. tessellata overlap in central and 
northern Colombia. At one pâramo above Villapinzén, near the Cundinamarca-
Boyaca border, the two species can be found growing together. Clark et al. 
268, collected at this site, almost certainly represents a hybrid of Ç. 
spencei and Ç. tessellata. It was growing next to a clump of Ç. spencei 
(Clark et al. 267). with several clumps of Ç. tessellata (Clark et al. 266) 
occurring within a 50 m radius. The putative hybrid in every respect is 
intermediate between these two species (Fig. 2). It seems likely that Ç. 
spencei was the female parent, in part because at least one population of 
this species (Idrobo et al. 404) has produced mature caryopses. No mature 
caryopses of Ç. tessellata have ever been found, and it was more likely the 
pollen donor in this instance. This locality should be revisited to look 
for other hybrid clumps, and particularly to observe the flowering behavior 
of these taxa. 
A population of bamboos from a bog along the Interamerican highway in 
Costa Rica at Km 70 is morphologically intermediate between Ç. 
subtessellata and Ç. vulcanalis. The population consists of numerous 
Figure 2. Parental types and suspected hybrid showing morphological Intermedlacy In culm and 
foliage leaves In a cross between Chusquea spencel and C, tessellata. A. C^. spencel 
(parent, leafy branch complement, Clark et al. 267; culm leaf, Clark & Caveller 294) 
B. C. spencel X tessellata (hybrid, Clark et al. 268) C. £. tessellata (parent, 
Clark et al. 266) 

Figure 3. Parental types and suspected hybrid population showing 
morphological Intermedlacy in leaf length and leaf 
length:width in a cross between Chusquea subtessellata 
and C. vulcanalis 
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closely spaced clumps in a relatively small area with abundant Sphagnum. 
Chusquea paludicola and Ç. tonduzii were present at one edge of the bog. 
We made a mass collection at the site, sampling 14 clumps (Pohl & Clark 
14603A-N). Individual clumps varied noticeably from each other in height 
and foliage leaf size, but none were in flower. Based on foliage leaf 
length and width, and length to width ratios, the samples collected at the 
Km 70 bog were intermediate when compared with samples of other known 
populations of Ç. subtessellata and Ç. vulcanalis (Fig. 3). Using 
additional culm leaf data, I determined that Pohl & Clark 14602 (from the 
Km 70 site) represents pure Ç. vulcanalis. and Pohl & Clark 14603N. pure Ç. 
subtessellata. The rest of the mass collection, as well as Pohl & Clark 
14601, are completely intermediate. It is probable that the Km 70 
population is the result of hybridization between Ç. subtessellata and C. 
vulcanalis. particularly given that both parental types occur at the site. 
Three somewhat anomalous specimens of Ç. tonduzii may represent 
hybridization between that species and Ç. vulcanalis (see discussion under 
Ç. tonduzii). Collections by Gerrit Davidse (Missouri Botanical Garden) 
from Cerro Echandi (Costa Rica/Panama border) possibly represent 
hybridization between Ç. subtessellata and Ç. longiligulata, but this 
material has not yet been studied in detail. If collectors are aware of 
the potential for hybridization in these high altitude bamboos, more 
examples may be found. Clearly these reports are only preliminary, but 
they supply some interesting problems for further research. 
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IV. VEGETATIVE MORPHOLOGY 
McClure (1966) presented an excellent, comprehensive discussion of 
bamboo morphology, which remains the most up-to-date account of this topic. 
Although a number of references to American genera are included, McClure 
based this book largely on his many years of experience with bamboos in 
China, and thus the examples were drawn for the most part from Asiatic and 
economically important bamboos (which are mostly Asiatic). McClure was 
never able to complete his studies on American bamboos, but his treatment 
of them (McClure, 1973) contains many valuable morphological observations. 
It is clear that the growth and development of bamboos is complex and 
variable in all phases, but certain features are held in common. Woody 
bamboos typically exhibit (1) well developed rhizomes, (2) a growth phase 
in which the developing culm is protected by culm leaves (specialized 
sheathing organs), (3) hard, lignified mature culms, and (4) complex 
branching (McClure, 1966; Calderon and Soderstrom, 1980). Many variations 
on this basic architectural theme were described by McClure (1966), but 
these versatile plants are morphologically diverse, and much about them 
remains to be discovered. 
The well developed, sometimes massive rhizomes of bamboos are 
necessary to support the extensive aerial shoot system. Bamboo rhizomes 
may generally be described as pachymorph or leptomorph, according to the 
descriptive terminology employed by McClure (1966, 1973). Pachymorph (or 
clumping) rhizomes are short and thick, with solid, shortened internodes, 
while leptomorph (or running) rhizomes are long and slender, with typically 
hollow, elongated internodes. It has been assumed that sympodial growth 
occurs In pâchymorph rhizomes, and monopodlal growth In leptomorph rhizomes 
(Soderstrom and Young, 1983), but growth and development of rhizomes Is a 
topic sorely In need of study. No developmental Implications are suggested 
by the use of the purely descriptive terms pachymorph and leptomorph, so I 
have employed these terms In the subsequent discussion and species 
descriptions. Thus far, there seems to be no useful taxonomlc correlation 
with rhizome type. 
Many species of Chusquea. including Ç. coronalis. Ç. angustlfolia, Ç. 
billmekil. Ç. smlthll. and Ç. llebmannii. as far as is known, are strictly 
pachymorph, while others, such as Ç. slmpliciflora and Ç. serpens. are 
strictly leptomorph. Some species, including Ç. fendleri and probably Ç. 
tessellata. are amphlmorph (McClure, 1973), a condition in which one plant 
produces both pachymorph and leptomorph rhizomes, with the pachymorph 
segments usually giving rise to the culms, while the leptomorph segments 
continue to branch into moire rhizome segments. I suspect that further 
observation will show that the majority of Chusquea species will prove to 
possess amphlmorph rhizomes. 
As far as I know, all Chusquea species exhibit a shoot growth phase in 
which the emerging shoot is covered with non-photosynthetic, protective 
culm leaves. Only after a certain amount of elongation has occurred do the 
leafy subsidiary branches begin their growth, although this usually occurs 
before the culm has reached its full height. In many bamboos the culm 
leaves are deciduous before or during branching, but Chusquea species are 
extremely variable in this respect. The culm leaves are deciduous with the 
advent of branching in species such as Ç. pittierl. but they may be 
retained for some time before falling, or they may persist until they 
disintegrate, as in many Chusquea sect. Swallenochloa species. 
Mature culm size and habit are diverse in Chusquea. The smallest 
species is probably Ç. smithii, which reaches only 2 mm or so in diameter 
and 1 m in height. The largest specimen I have observed is from an 
undescribed species from Ecuador that superficially resembled young Bambusa 
guadua Humboldt & Bonpland in size. It had culms approaching 7 cm in 
diameter that were probably 15 m tall. Many Chusquea species have culms 
that are more or less erect at the base but then arch over gracefully. 
Some of the larger species, such as Ç. pittieri. may reach 15-20 m in 
height, but their culms, while erect at the base, are not fully self-
supporting and the upper parts tend to clamber or lean on other vegetation. 
The species of sect. Swallenochloa are usually relatively small (up to 3 m 
tall), erect, shrubby plants, but Ç. vulcanalis. Ç. longiligulata. and C. 
tonduzii attain heights of 10 m or more. Most sect. Swallenochloa species 
are fastigiate, but Ç. spencei is shaped like a vase, with erect culms and 
pendent branches. Some Chusquea species, notably Ç. abietifolia. members 
of sect. Serpentes. and the Brazilian Rettbergia group, are truly viny, 
with moderate sized culms that trail and climb through the forest for as 
long as 30 m. 
The internodes of most bamboos are hollow, with a well defined cavity 
and thin or thick walls, but some species in genera such as Dinochloa Buse 
(Dransfield, 1981) and Merostachys Sprengel are known to be solid. All 
species of Chusquea. at least in relatively young internodes, exhibit solid 
culms, which tend to become fistulose with age, forming an irregular cavity 
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in the internode by breakdown of the pith. This effect is especially 
noticeable in sect. Swallenochloa species, so much so that this group was 
in part originally differentiated from Chusquea because of its "hollow" 
culm internodes (McClure, 1973). 
A whitish exudate on the internodes, ranging from a slight glaucous 
bloom to a heavy farinose deposit, is a common feature in many bamboos 
(McClure, 1966). Chusquea pittieri and Ç. liebmannii exhibit a delicate 
glaucous bloom on young internodes which disappears as the culms mature. 
Another undescribed Chusquea species from Ecuador produces a heavy white 
farinose deposit all over the exposed Internodes and culm leaves. All 
species of sect. Swallenochloa have a thin waxy covering which may be 
slightly sticky when fresh. In one instance in Venezuela, I observed 
insects trapped on the culms of what I believe to be Ç. spencei (the 
specimens were lost) by the sticky exudate. In addition, young culms of Ç. 
tessellata usually have a farinose band about 1 cm wide above and below 
each node, but this is not visible on mature culms. 
The bud complement in bamboos normally consists of one bud per node, 
which subsequently rebranches to form a characteristic branch complement 
(McClure, 1966), but the situation in Chusquea is very different. The bud 
complement in Chusquea. according to McClure (1973, p. 69), consists of 
"separate primary buds of two size categories in constellate insertion, the 
smaller ones usually many (rarely only 2)." Two representative bud 
complements are illustrated in Figure 4. The sheath scar is the line of 
attachment of the culm leaf, in the axil of which occurs the bud 
complement. The nodal region is delimited below by the sheath scar (nodal 
Figure 4. Representative bud complements of Chusquea. A. C. aff. serrulata, mid-culm bud 
complement showing triangular central bud (based on Calderon et al. 2989) 
B. liebmannii, mid-culm bud complement showing circular central bud (based on 
Soderstrom & Koch 2242). Bars = 1 cm. Cb -central bud, k -keel, m -margin, 
p -prophyllum, sb -subsidiary bud, sr -supranodal ridge, ss -sheath scar, w -wing 

line), and above by the supranodal ridge, which may or may not be 
prominent. The largest, or dominant bud is the central bud, and the 
smaller subtending buds are called subsidiary buds (McClure, 1973; 
Soderstrom and Calderôn, 1978a and b; Clark, 1985). 
Two types of central buds are found in Chusquea. The triangular type, 
exemplified by Ç. aff. serrulata Pilger (Fig. 4a), is very common and like 
those of other bamboos. The bud is erect and roughly triangular in 
outline, and the winged prophyllum is easy to distinguish. In some species 
the prophyllum is greatly elongated and may extend for several cm, 
sometimes reaching the length of the internode (Fig. 6c). The circular 
type of central bud, as seen in Ç. liebmannii (Fig. 4b), is more or less 
circular in outline, projecting outward horizontally from the culm. The 
prophyllum is atypical in that it seems to lack wings. I have observed 
circular central buds in only eight or nine species of Chusquea and not in 
any other bamboo genera. 
In the chusqueoid bud complement, all the buds are of the same 
(primary) order; thus the condition of multiple, independent buds exists in 
this genus. This feature is currently thought to be unique to Chusquea 
but, with better collections and more detailed morphological and 
developmental studies, multiple buds may be found in other bamboo genera. 
McClure (1973, p. 8) indicates that the branch complement in Apoclada 
arises "from (what appears to be) more than one primary bud," but this has 
not been established with any certainty. An unusual specimen (Chazaro & 
Cortes 3052. WIS) from Mexico tentatively labelled as Chusquea, and 
recently sent to me, has a mature branch complement consisting of a whorl 
Figure 5. Representative mid-culm bud complements of Chusquea. 
A. Chusquea sp. nov. (based on Young 130) B. C. scandens 
(based on McClure 21414) C. C, aff. sulcata (based on 
Pohl ^  Clark 14106) D. pohlll (based on Clark ^  Clark 
275) E. C, uniflora (based on Young 81). Bars = 1 cm 
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Figure 6. Representative mid-culm bud complements of Chusquea. 
A. Chusquea sp. nov. (based on Clark Clark 274) 
B. C, vlrgata (based on Pohl Clark 14111) C. Chusquea sp. 
nov. (based on McClure 21365) D. Chusquea sp. (based on 
Soderstrom Sucre 1933) E. Chusquea sp. (based on 
Soderstrom ^  Sucre 1986). Bars = 1 cm 
H Earn 
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of many more or less equal, erect "subsidiary" branches with no evident 
central bud/branch. These branches almost certainly arose from multiple 
buds. The culms of this plant are hollow with a well defined cavity, and 
therefore I believe it probably represents a new genus with multiple buds. 
The Old World genera Nastus Jussleau and Dinochloa should also be 
thoroughly investigated with respect to bud morphology, given their 
superficial similarity to a number of Chusquea species in having many 
branches per node. Dransfield (1981) does indicate that the branch 
complement of Dinochloa is unusual but seems to be derived from only one 
bud. In any event, the dimorphism between the central and subsidiary buds 
in Chusquea Is striking and sets this genus apart from all other bamboos. 
The fundamental bud morphology just described is shared by all members 
of Chusquea. but the number and arrangement of the buds are highly variable 
and often species-specific (Figs. 4-7, 134a, 136e, 138a, 144e, 145d). 
Perhaps the most common arrangement is that exemplified by Ç. aff. 
serrulata (Fig. 4a) and Ç. scandens (Fig. 5b). In these species the nodal 
line is not displaced to any degree, although it may dip slightly. The 
subsidiary buds usually number at least 20, but there may be as many as 80 
or more present, and they occur in a crescent-shaped group Immediately 
subtending the central bud (the constellate insertion of McClure, 1973). 
Extravaginal branching (see following discussion) is correlated with this 
bud arrangement, which may be found in at least 15 species. 
Another large group of 14 species sharing a more or less 
characteristic bud complement is sect. Swallenochloa (Fig. 7), in which the 
buds are usually linearly arranged, with the subsidiary buds flanking 
Figure 7. Representative mid-culm bud complements of Chusquea sect. 
Swallenochloa. A. C, subtessellata (based on Clark ^  Clark 
272) B. £. longlllgulata (based on Clark et al. 280) 
C. C. vulcanalls (based on Clark ^  Clark 279) D. Ç. maclurel 
(based on Clark et al. 309) E. C, paludlcola (based on 
Pohl ^  Clark 14600) F. C. spencel (based on Calderén et al. 
2992). Bars = 1 cm 
i 
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rather than subtending the central bud. The number of subsidiary buds is 
also usually reduced to fewer than 20, and often only 1-3 subsidiary buds 
are present on either side of the triangular central bud (Fig. 7a-c). In 
one species (Ç. smithii). reduction has occurred to the extent that only 
the central bud is present. Two species, Ç. tonduzii (Fig. 134a) and Ç. 
paludicola (Fig. 7e) are exceptional in that they possess a Ç. scandens-
like constellate bud arrangement, although the crescent shape of the bud 
group is not pronounced in either case. Chusquea spencei has a typically 
linear arrangement (Fig. 7f), but the subsidiary buds are numerous and of 
two size classes, a very unusual feature in Chusquea known to occur in only 
one other unrelated and as yet undescribed species (Fig. 5a). 
The verticillate Chusquea species (= sect. Verticillatae) have a 
distinctive bud complement from which the whorled branch complements are 
derived (Soderstrom and Calder&n, 1978a). The 2-3 rows of subsidiary buds 
extend all the way around the circumference of the node, dipping to a lower 
level and subtending the central bud in the axil of the culm leaf (Fig. 4b, 
136e, 138a). It is often possible to find bud complements from the lower 
nodes in which the subsidiary buds first appear adjacent to the central bud 
and in a patch on the opposite side of the node. Subsidiary buds fill in 
the lateral areas at successively higher nodes until a complete whorl of 
buds is consistently produced. The subsidiary buds of Ç. simpliciflora 
extend more than halfway around the node, but do not form a complete whorl 
as in the other species. The bud complements of Ç. circinata and C. 
coronalis (not illustrated) are very similar to that of Ç. pittieri (Fig. 
138a). 
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As referred to in McClure (1973), a few species of Chusquea have only 
2 subsidiary buds subtending the central bud. Adequate bud collections are 
available for only 2 of the 4 species in this group (= sect. Serpentes). 
but their bud complements seem to be uniform (Figs. 144e, 145d). 
Occasionally, I have observed 1 or 2 additional smaller buds adjacent to 
the subsidiary buds in Ç. latifolia. and in Ç. serpens sometimes only one 
subsidiary bud develops. The nodal line is usually only gently curved 
downward below the central bud, but the girdle is well developed and 
branching in this section is usually infravaginal (Clark, 1985), Ç. 
lanceolata with extravaginal branching being the only exception. 
Other species of Chusquea with infravaginal branching have various 
types of bud complements, but the nodal line is usually markedly displaced 
downward below the area of the central bud (Figs. 5e, 6a, c-e). This 
effect is so pronounced in some species (Figs. 6c-d) that it may appear as 
if branches arise from "below the node," but this is not technically 
correct. Although the number of subsidiary buds is often reduced in 
species with infravaginal branching, this is not always true, as in Ç. 
longifolia and related species (Fig. 6a) in which subsidiary buds may be 
numerous. In species such as Ç. uniflora (Fig. 5e) and Chusquea sp. nov. 
(Fig. 5a), there is a tendency for the subsidiary buds to nearly encircle 
the central bud. In one as yet undescribed Peruvian species (not shown), 
the subsidiary buds actually do form a complete ring around the central 
bud. 
It is obvious that types of bud arrangement in Chusquea can be 
categorized to an extent, and may even be taxonomically significant above 
the species level. In sect. Verticillatae and sect. Serpentes. it is 
possible to correlate other characters with bud arrangment. However, the 
bud morphology of most other species is too incompletely known at present 
to permit any useful genus-wide classification of bud arrangements. The 
observed and potential variability in the buds of Chusquea is probably an 
important key to understanding the evolutionary success of these bamboos, 
and should also provide critical phylogenetic information. At the very 
least, bud morphology is extremely useful for identifying species of 
Chusquea. and whenever possible collectors should make an effort to 
preserve or describe these structures. 
Three patterns of branching occur in Chusquea. Extravaginal 
branching, in which the emerging branches break through the base of the 
culm sheath proper (Fig. 8b) is typical of the majority of Chusquea 
species. The girdle, a horizontal band of elastic, usually persistent 
tissue at the base of the culm sheath in some bamboos (McClure, 1973), 
usually is not well developed in species of Chusquea that exhibit 
extravaginal branching (Clark, 1985). A number of Chusquea species have 
infravaginal branching (Fig. 8c), in which the girdle is usually well 
developed and the emerging subsidiary branches break through it without 
rupturing the culm sheath (Clark, 1985). Intravaginal branching, in which 
the emerging branches are erect and exserted through the sheath apex (Fig. 
8a), is characteristic of sect. Swallenochloa. 
Infravaginal branching is derived from the extravaginal pattern by 
means of the expansion of the girdle, frequently accompanied by downward 
displacement of the nodal line. Infravaginal branching is known in only 
Figure 8. Branching patterns In Chusquea. A. Intravaglnal branching 
In tonduzll (based on Clark Clark 273) B. Extravaginal 
branching In C, aff. serrulata (based on Calder6n et al. 
2989) C. Infravaglnal branching In C. latlfolla, base of 
sheath with fused margins (based on McClure 21748). Bars = 
1 cm. Cls -culm leaf sheath, db -developing subsidiary 
branches, g -girdle 

one other bamboo genus, the Asiatic Dinochloa (Dransfield, 1981). In both 
Chusquea and Dinochloa. infravaginal branching is correlated with a 
climbing, viny habit. Several groups of Chusquea species exhibit 
infravaginal branching but do not seem to be closely related, and this 
pattern probably arose Independently at least two or three times. On the 
other hand the species of sect. Swallenochloa share (for the most part) 
several characters in common other than branching, and in this instance the 
intravaginal pattern seems to have arisen only once in the evolution of 
Chusquea. 
In Chusquea branches from the subsidiary buds develop early, before 
the central bud, often initiating their growth before the new culm has 
reached its full height. The central bud generally does not develop unless 
there is Injury to the main culm, but in some species it is normal for the 
central bud to begin growth as the subsidiary branches mature. The central 
and subsidiary branches develop simultaneously in most species of sect. 
Swallenochloa. Subsidiary branches are leafy and determinate, but in the 
reproductive phase they will bear terminal Inflorescences. The subsidiary 
branches in many species do rebranch, but this is usually limited In 
extent, and only leafy branches are produced. 
When the central bud develops, the resulting Indeterminate branch is 
similar to the main culm. At the base of this branch a series of shortened 
internodes is often present (as In Clark et al. 319). resembling a rhizome. 
(If the culm becomes lodged, or trails on the ground, this portion of the 
branch can root and produce rhlzomatous segments that give rise to new 
culms.) Successive internodes are elongated normally and usually bear the 
characteristic bud complement at their nodes. The subsidiary buds of these 
nodes often develop into leafy branches similar to their counterparts on 
the main culm, but the foliage leaves tend to be smaller. The central 
branch is a primary axis, and may produce similar indeterminate secondary 
branches usually from its lower nodes, which in turn rarely may produce 
tertiary branches. This process seems to be somewhat irregular in 
occurrence, but in at least two species; Ç. coronalis and Ç. pittieri, the 
central branch upon development regularly rebranches almost immediately to 
produce one or two secondary branches on each side, each of which is 
exserted 45-90° from the main culm. 
In the mature branch complement, it is almost impossible to determine 
whether the central branch was derived from a triangular or circular 
central bud, because the angular relationship between the central branch 
and the main culm can change during development. It is worth noting that 
in most species with upright, appressed triangular central buds, a sulcus 
in the internode is produced by the pressure of the culm leaf pushing 
against the central bud into the soft tissue of the young internode. The 
groove may be shallow or deep but it usually persists as the internode 
elongates. This normally does not occur in the few species with circular 
central buds, because these buds are usually facing outward, and not 
appressed to the culm. 
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V. ECOLOGY 
Throughout its range, Chusquea is primarily a montane genus. The 
Andean, Brazilian and Central American mountains it inhabits are 
geologically complex, providing a diverse array of habitats, exposures, and 
microclimates. Chusquea species are typical and often significant 
components of montane forest and paramo vegetation, but little ecological 
information relating specifically to Chusquea is available. Because of 
their unusual climatic conditions and unique vegetation, the high altitude 
paramo grasslands are being actively studied from the ecological viewpoint, 
but relatively few detailed ecological studies of the Andean montane 
forests have been published. 
Whether temperate or tropical, members of the Bambusoideae are 
associated almost exclusively with woody vegetation (Soderstrom and 
Calderôn, 1979), with the exception of pâramo bamboos, which do not 
necessarily occur with trees or shrubs. The herbaceous bambusoid grasses 
are generally restricted to warm and humid tropical zones in the shady 
understory of rain forests, rarely reaching as high as 850 m in elevation. 
Woody bamboos are more diverse in their habitats, and exhibit much greater 
latitudinal and altitudinal ranges (Soderstrom and Calderon, 1979). 
Although primarily of tropical and subtropical lowlands, bamboos range from 
46°north latitude to 47° south latitude, and may occur as high as 4,500 m 
in the equatorial Andean highlands. 
Chusquea exhibits the broadest altitudinal range of any bamboo genus, 
but individual species tend to fall into one of three altitude categories: 
low (0-1,000 m), middle (1,000-2,500 m) or high (2,500-4,300 m). Each 
species usually has an altitudinal amplitude of about 1,000 m, regardless 
of altitude category. Species with a wide geographical distribution, such 
as Ç. serpens (800-2,100 m), often have a broader altitudinal range, 
usually reaching higher elevations closer to the equator. 
The lush, misty montane forests of Central and South America harbor a 
stunning diversity of flowering plants, ferns, bryophytes and lichens. In 
South America, the montane forests occur on the wet, eastern slopes of the 
Andes from Venezuela to Bolivia, and are for the most part similar in 
physiognomy to tropical rain forests, but Include fewer lianas and species 
with prop roots (Richards, 1964; Weberbauer, 1945; Cuatrecasas, 1957). 
Height of the forest canopy decreases gradually with increasing altitude, 
as does temperature (Richards, 1964; Shreve, 1914; Cuatrecasas, 1957). 
Cloudiness and fog increase markedly above 1,000 m elevation, and the high 
atmospheric moisture allows a luxuriant epiphyte growth even more 
impressive than in the tropical rain forest (Richards, 1964). I have 
observed epiphyte growth on bamboos, with the lichens or bryophytes growing 
in the axils of the branch complements, but this is generally not common. 
Neotropical rain forest (or lowland rain forest) extends upward to 
approximately 1,000 m, above which lies the vegetation belt known.as 
montane or cloud forest (Holdridge and Budowskl, 1956; Cuatrecasas, 1957; 
Weberbauer, 1945). In Peru, the zone corresponding to the montane forest 
is called "ceja de la montana" (Weberbauer, 1945). Montane forest may 
extend as high as 3,900 m in elevation, and is generally divided into lower 
and upper zones (Cuatrecasas, 1957; Richards, 1964). The lower montane 
forest (= subandean rain forest or submontane forest) is generally 
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considered to exist between 1,000 and 2,500 m, with an average yearly 
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temperature range of 23 to 16 C, and yearly rainfall (evenly distributed) 
estimated from 5,000 to 1,000 mm. Dicot genera characteristic of the lower 
montane forest include Drlmys. Miconia. Clusia, Weinmannia. Cinchona. 
Tibouchina. Ficus. Guarea. Cecropia, Gunnera. Oreopanax. Palicourea, 
Escallonia. and Quercus. Tree ferns and some palms (e.g., Ceroxylon) are 
common constituents as well (Beard, 1944, 1955; Cuatrecasas, 1957; 
Richards, 1964; Weberbauer, 1945; Macey, 1975). 
Upper montane forest (= Andean forest or simply montane forest) may 
occur between 2,400 and 3,900 m, with an average yearly temperature range 
O 0 
of 15 to 6 C, and yearly rainfall (evenly distributed) estimated at 
approximately 1,000 mm, although it is almost certainly higher in some 
areas. Most of the taxa typical of the lower zone also flourish at the 
higher elevations, but other genera such as various Ericaceae, Polylepis, 
Psychotria. Buddleia. Hesperomeles and Bocconia are found. Some temperate 
elements begin to appear, including Alnus. Prunus. Berberis. Castille.ja, 
and Viburnum (Beard, 1944, 1955; Cuatrecasas, 1957; Weberbauer, 1945; 
Macey, 1975). With increasing altitude the vegetation steadily becomes 
smaller and more shrubby. Although lowland rain forest is quite distinct 
from upper montane forest in species composition and general appearance, it 
is not possible to draw sharp boundaries among the forest types because of 
the gradual changes in vegetation in the intervening zone, and the 
intermingling of species at the "boundaries" of these forest types. In 
addition, altitudinal limits of these forest types may be raised or lowered 
depending upon local conditions and human activity. 
The majority of Chusquea species occur within the montane forest zone, 
where the scandent or hanging culms typically clamber over woody 
vegetation. Although found most commonly along the forest margins at 
streams or rivers or where disturbance has occurred, Chusquea frequently 
enters the forest as well. West of Quito, Ecuador, immediately east of 
Bogotâ, Colombia, and further to the north in that country between 
Bucaramanga and Pamplona, I have observed extensive, virtually pure stands 
of Chusquea. mixed with some trees and occasionally other bamboos. These 
"carrisales" may be as much as several hundred hectares in extent (by my 
estimate) and are frequently impenetrable. 
The large expanse of Ç. scandens above Montserrate, near Bogota, is 
obviously the result of some kind of disturbance (probably man-made) after 
which the bamboo invaded. The culms at this site are smaller and stubbier 
than normal members of this species, and seem to be subjected to continued 
disturbance. Although a nuisance in some respects, this invasive bamboo 
growth may be beneficial in that it quickly stabilizes the soil, thus 
preventing destructive erosion. Eventually, it may be possible for other 
woody vegetation to recolonize such an area after a gregarious blooming 
episode, a process which needs to be studied. The "bamboo forests" at the 
other two sites consist of well developed bamboos with typical arching and 
clambering culms, and seem to be natural. They may be the result of many 
years' growth after a disturbance, but this has not been studied. 
Quantitative studies of Chusquea species in south-central Chile show 
that these species are understory dominants in Nothofagus forests (Veblen 
et al.; 1977, 1980). They indicate that where burning or logging of these 
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forests has occurred, Chusquea often forms dense thickets, and can Impede 
secondary succession until gregarious flowering and death occur. Estimated 
-1 
above-ground biomass for a 2 ha thicket of Ç. culeou was 156-162 t ha , a 
value reportedly "greater than the lower range of values reported for many 
forests, and...several times the mean value for savannas, woodlands and 
shrublands" (Veblen et al., 1980, p. 404). It would be very Interesting to 
compare these values with biomass production In some northern Andean 
species of Chusquea. but these data are not available. 
At approximately 3,000 m elevation (or higher, depending on local 
conditions), the unique Andean vegetation formations collectively known as 
pâramo are found. Cuatrecasas (1957, 1968) considers piramo formations to 
be distinguishable Into three subtypes, the subp^ramo, the pâramo and the 
superparamo. At Its upper limits the Andean (= upper montane) forest 
grades Into the predominantly shrubby subpâramo, which may extend up to 
3,500 m or so, eventually giving way to true piramo (Cuatrecasas, 1957, 
1968). The line between subpâramo and pâramo Is often hard to draw, but 
"classic" paramo Is dominated by bunchgrasses, mainly Festuca and 
Calamagrostls. and (In South America) members of the caullrosette genus 
Espeletla (Asteraceae) (Cuatrecasas, 1957, 1968). True pâramo may extend 
from as low as 2,800 m to well above 4,000 m, up to the level of permanent 
snow, where vegetation characterized as superparamo Is found (Cuatrecasas, 
1957). In a detailed study of pâramo vegetation In Colombia, Cleef (1981) 
has shown that pâramo formations are not uniform, and consist of 
physlognomlcally and taxonomlcally diverse associations. However, the 
terminology of Cuatrecasas (1957, 1968) Is simpler and more useful for the 
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present discussion. 
Popular accounts of pâramo expeditions emphasize the prevailing cold, 
wet, and windy conditions as well as the striking plant forms to be found 
there (Drew, 1948; Core, 1951). Geographically, paramos-extend from Costa 
Rica (about 11° north latitude) to central Peru (about 10 ° south latitude), 
where this vegetation is known as "jalca" (Weberbauer, 1945). Annual 
precipitation in subp^ramo and pâramo regions ranges from 600 to 3,000 mm, 
with 9-10 wet months (Cuatrecasas, 1968; Cleef, 1981; Schubert, 1979; 
Lauer, 1979). These values compare favorably with annual precipitation 
levels for some tropical rain forests (Richards, 1964). Atmospheric 
moisture is high but few actual measurements of relative humidity or 
insolation are available (Cleef, 1981). The extensive lichen and bryophyte 
growth in the pâramos would indicate high atmospheric moisture. 
The temperature regime in the pâramos has been informally described as 
"summer every day, winter every night." At these high altitudes, the 
temperature remains relatively low, with little seasonal fluctuation. The 
greatest temperature variations occur on a daily basis (Cuatrecasas, 1968). 
y O O 
Mean annual temperature for paramos ranges from about 13 to 5 C, 
decreasing with altitude (Cuatrecasas, 1968; Walter and Medina, 1969; 
Cleef, 1981; Schubert, 1979; Lauer, 1979; Hedberg and Hedberg, 1979). 
According to figures presented by these workers, on any given day the 
minimum night temperature frequently falls to 0° C or even slightly below, 
and the maximum daytime temperature may reach 18°to 20° C on sunny days. 
Frost is a possibility on most nights, but even at 4,000 ro the soil is not 
permanently frozen. Walter and Medina (1969) indicate that paramo soil 
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temperatures measured at 30 cm depth were as follows: 9.6° C (2,915 m); 
5.0° C (3,600 m); 3.9 °C (3,940 m); 2.0 °C (4,280 m); ca -1.5° C (4,765 m). 
With constant cool temperatures and humid conditions, decomposition 
occurs more slowly and the pâramo soils are very high in organic matter 
(Jenny et al., 1948), and quite acidic, with the pH ranging from 4.4 to 6.6 
(Cleef, 1981). Another important limiting factor is the usually gentle, 
but almost constant winds, which tend to have a drying effect on the 
vegetation (Cuatrecasas, 1968). Wind velocity, particularly on exposed 
ridges, is strong enough to produce noticeable sculpturing and phenological 
effects (Smith, 1972). 
The peculiar life forms of the pâramos have been discussed in detail 
by Cuatrecasas (1968) and Hedberg and Hedberg (1979). The latter point out 
that these life forms are typical of tropical-alpine vegetation systems 
everywhere, but are derived from completely different floristlc bases on 
different continents. The five most important life-forms considered by 
Hedberg and Hedberg and Cuatrecasas are (1) giant rosette plant (or 
caulirosette plant), (2) tussock or bunch grass (or fasclgramlnetum), (3) 
acaulescent rosette plant (or rosula), (4) cushion plant (or cryptofrutex), 
and (5) sclerophyllous shrub (or frutex). The bamboos that inhabit 
subpâramos and pâramos do not fit well into any of these categories, and 
should probably be considered as a distinct life-form. 
Cuatrecasas (1957, 1968), Fosberg (1944) and Cleef (1981) present 
detailed floristlc accounts of pïramo vegetation. Many characteristic 
elements of the flora, such as Espeletia. Puya. Gynoxis. Chusquea, 
Polylepis. EscalIonia. Miconia. and Welnmannla among others, are clearly 
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derived from lower elevation tropical stock, but many genera are strictly 
temperate in their affinities, being found in the tropics only at high 
elevations. These temperate genera include Hypericum. Berberls. 
Castilleia. Vaccinium, Draba. Ranunculus, Gentiana. Plantago. and Lupinus. 
Another almost ubiquitous paramo plant is Sphagnum, which thrives on the 
acid, saturated soil, forming extensive mats. 
Among bamboos, Chusquea. Aulonemla. and Neurolepis regularly occur at 
higher elevations. Neurolepis is almost exclusively a pàramo bamboo, and 
is rarely collected below 2,900 m. In Ecuador, I have observed N. aff. 
arlstata forming extensive colonies and dominating the pdtramo landscape. 
In the Andes, Aulonemla is present in the upper montane forest and pâramo 
zones, but some of its Brazilian species occur at much lower elevations 
(McClure, 1973). Where I have observed it, Aulonemla tends to be present 
In sparse. Isolated clumps or colonies, rather than becoming dominant. 
Members of Chusquea sect. Swallenochloa are almost entirely confined 
to subpâramo and pâramo regions, but two species (Ç. longlligulata and Ç. 
maclurel) are found only in the montane forest. Some sect. Swallenochloa 
species (Ç. angustlfolla. C. spencel. Ç. tessellata and Ç. subtessellata) 
are usually, the dominant plants where they occur, but they tend to be found 
only in wetter areas of the pâramo, and may be very sparse or entirely 
lacking in some pâramos. Sometimes other Chusquea species (e.g., C. 
scandens) also occur in subpâramos and pâramos. Cleef (1981) presents 
formal descriptions of these bamboo associations, and classifies them as 
"bamboo pâramos." A good example of a bamboo paramo is the area of Cerro 
de la Muerte (Cordillera de Talamanca) in Costa Rica, which is dominated by 
Ç. subtessellata (Fig. 9). Janzen (1974) reported that after a burn in a 
Figure 9. View of bamboo paramo, Cerro Buena Vista, Cerro de la Muerte, Costa Rica, dominated by 
Chusquea subtessellata 

nearby area (Cerro Astinclôn), clumps of Ç. subtessellata had regained 
approximately 30-50% of their height in three years, but this was only a 
cursory study, and no other quantitative data on growth in paramo bamboos 
are available. 
One would assume that the low soil temperatures in the paramos affect 
the growth of the plants there. This effect has been unequivocally 
demonstrated in temperate plants (Anderson and McNaughton, 1973) but has 
not been studied in tropical-alpine plants. Hedberg and Hedberg (1979) 
have shown how the tropical-alpine life-forms are adaptive in terms of 
temperature insulation and maintenance of water balance, but rigorous eco-
physiological studies have not been attempted. The soil in areas where 
Chusquea species grow is cool but not frozen. These soils are often 
saturated, and even if the cool temperatures restrict water uptake, the 
plants have a consistently available water source. Because of the acidity, 
nutrient availability may be as much of a limiting factor as temperature 
for these plants. 
In addition to life-form, most piramo plants exhibit other 
modifications such as stiff, small, thickened leaves (sclerophylly) and 
some sort of covering or indûment, such as a thick cuticle or woolly hairs 
(Hedberg and Hedberg, 1979). These adaptations are probably related to 
reduction in transpiration rate and resistance to frost damage. The stiff, 
erect leaves with thick cuticles and well developed papillae of Chusquea 
sect. Swallenochloa species may be understood in this context (see Anatomy, 
B. Scanning Electron Microscopy). Perhaps the waxy covering of the culms 
in these species serves some such protective function as well. 
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VI. LEAF ANATOMY 
A. Light Microscopy 
1. Discussion 
There are consistent and diagnostic differences in leaf anatomy and 
leaf epidermal features among the subfamilies of grasses (Gould and Shaw, 
1983). Publications on leaf anatomy in grasses are legion, but the most 
comprehensive literature survey and presentation of original observations 
is that of Metcalfe (1960). Although the bambusoid type of leaf anatomy 
was by that time recognized as distinct (Brown, 1958), an integrated 
anatomical characterization of the Bambusoideae did not appear until more 
recently (CalderOn and Soderstrom, 1973). Up to now, little information on 
leaf anatomy in Chusquea has been available, and it is not possible to 
characterize the genus anatomically in any detail until a much broader 
survey has been completed. 
Brandis (1907) briefly described leaf anatomy in Ç. pinifolia. to my 
knowledge the first reference to leaf anatomy in the genus. Brandis 
considered this species anomalous because it lacked fusoid cells and had no 
distinct midrib, but he evidently did not examine any other Chusquea 
species. In an attempt to determine forage value, Freier (1941) 
investigated the leaf anatomy in six Argentinian species (Ç. ramosissima 
Lindman, Ç. uruguayensis Arechavaleta, Ç. lorentziana Grisebach, Ç. culeou 
Desvaux, Ç. argentina Parodi and Ç. deficiens Parodi) of Chusquea. He 
noted that among the six species, all exhibited a group of bulliform cells 
between every two bundles, and stomata were present only on the abaxial 
surface. In addition, all six species possessed fusoid cells and papillae 
on the âbaxlal surface, but were variable with respect to leaf outline and 
quantity of sclerenchyma present. The leaves of these species ranged from 
50 to 150 jua in thickness. Metcalfe (1960) examined two Chusquea species, 
Ç. tenella Nees and another which was incorrectly identified as Ç. 
abtetifolia. This species occurs only on certain Caribbean islands, and 
his voucher was listed being from Brazil. In any case, his material showed 
no unusual features. 
According to the above data, and my own results, the transectional 
leaf anatomy of Chusquea is variable, but typically bambusoid. Except for 
sect. Verticillatae. stomata are present only on the abaxial surface, and 
all species have distinct groups of bulliform cells present on the adaxial 
surface between every two bundles (e.g.,Fig. 17). A thick cuticle is 
uniformly present on both the adaxial and abaxial surfaces in all species I 
examined. Five species (Ç. pinifolia. Ç. angustifolia. Ç. depauperata, C. 
spencei and Ç. circinata) are now known to lack fusoid cells entirely or to 
have them present but much reduced. All other observed species exhibit 
well developed fusoid cells (e.g.,Fig. 18). Adaxial and abaxial 
sclerenchyma girders are always associated with vascular bundles, but the 
shape of the girders and the extent of lignification may vary. The 
structure of the midrib in Chusquea species is highly variable, and might 
be taxonomically useful if the differences are consistent. 
The chlorenchyma of all Chusquea species I examined was composed of 
typical arm (rachymorph) cells (Fig. 21), but some variation was 
observable. Soderstrom and Ellis (1982), in describing the leaf anatomy of 
Thamnocalamus tessellatus (Nees) Soderstrom and Ellis, noted that the 
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invaginations were from all directions in abaxially located cells but 
tended to be vertically oriented in the uppermost adaxial layer. I have 
observed this tendency in several Chusquea species, although it is not 
usually conspicuous. However, in at least one species (Ç. pittieri. Fig. 
14) the vertical orientation of the invaginations superficially resembles a 
palisade arrangement. 
In my anatomical survey of the 25 species included in this study, I 
observed copious sclerenchyma (in transection) in the leaf blades of all 
members of sect. Swallenochloa. A closer examination revealed that while 
the girders are composed of normal sclerenchyma fibers, the 1-3 layers of 
sclerenchyma immediately surrounding the vascular tissue in the midrib and 
the larger bundles are composed of cells quite distinct in appearance. 
These unusual sclerenchyma cells have extremely thick secondary walls 
(staining bright red with safranin) which contain numerous, conspicuous, 
often branched pit channels (Figs. 10-12), thus strongly resembling 
sclereids. 
Paradermal and long sections confirmed that these cells are indeed 
sclereids (Figs. 11-12). Fibers are usually very elongated cells (often 
measured in mm) with tapered ends and few pits (Esau, 1977). In contrast, 
these sclereids are somewhat elongate and cigar-shaped, measuring from 68 
to 205 fua long, with rounded or slightly flattened end-walls and numerous 
pits present along the length of the cell. The lumen may be conspicuous or 
very narrow, but frequently contains plasmolyzed contents, an indication 
that these cells may be living at maturity. These sclereids are situated 
all along the bundles, and are even associated with commissural veins, but 
do not occur elsewhere in the leaf. Peripheral to the main body of 
sclereids in a bundle I have observed (in long section) short, blocky cells 
with the same secondary wall characteristics as the sclereids (Fig. 12). 
Judging by position, these evidently represent parenchymatous bundle sheath 
cells that have become heavily sclerified. 
To my knowledge, this is the first report of the occurrence of such 
sclereids in the Poaceae. Metcalfe (1960, p. xxix) states that grass leaf 
"support is provided by fibrous and other types of thick-walled cells that 
collectively constitute the sclerenchyma," but he makes no explicit 
reference to sclereids. Variation in sclerenchyma cell structure was also 
noted by Ellis (1976), who described the differences in terms of wall 
thickness only, including no information on pits. He classified 
sclerenchyma cells into fibers and collenchyma, and did not mention 
sclereids. 
In addition to their occurrence in sect. Swallenochloa. the sclereids 
are evident in the midrib of Ç. scandens leaves, and are sometimes present 
in the midrib and first order bundles of sect. Serpentes species. I 
observed a few sclereids in the midrib of Ç. liebmannii leaves, but not in 
other species of sect. Verticillatae. Although Brandis (1907, Pl. 14, Fig. 
33) does not specifically refer to them, these sclereids are clearly shown 
with their numerous pit channels in an illustration of the midrib of 
Melocanna bambusoides Trinius. Soderstrom and Ellis (1982) observed the 
occurrence of three sheath layers surrounding the first order bundles of 
Thamnocalamus tessellatus. and noted this feature in T. spathiflorus 
(Trinius) Munro, Arundinarla gigantea Michx. and Bambusa balcooa Roxb. as 
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well. Although it is difficult to be certain just from their photographs, 
the two mestome-like layers of these species appear to be composed of these 
sclereids. In an informal survey of prepared leaf material at the U. S. 
National Herbarium, I found these sclereids to be present to a greater or 
lesser extent in several woody bamboo genera, including Apoclada. 
Aulonemia. Neurolepis and Mvriocladus. At the present time i,t appears that 
the sclereids are restricted to woody bamboos but widespread among that 
group. Further investigation is needed to determine whether these cells 
occur in other groups of grasses, including the herbaceous bamboos. 
2. Descriptions 
Anatomical descriptions of the leaf blades in transverse section are 
provided for sect. Swallenochloa, sect. Verticillatae and sect. Serpentes. 
with additional comments on any unusual features in each group of species. 
Sect. Chusquea s. s. is only informally characterized because the group is 
not taxonomically well studied. Terminology and organization of the 
descriptions are based on Ellis (1976) and Soderstrom and Ellis (1982). 
Measurements of leaf blade thickness were taken at various points along the 
section where first order bundles occurred. Actual leaf thickness is 
probably greater than indicated in the tables. Observations and 
measurements were usually based on relatively few samples because available 
material was often limited, particularly in sect. Serpentes. 
sect. Chusquea (Fig. 15) 
Two representatives of sect. Chusquea s. s. were examined, Ç. fendleri 
and Ç. scandens (Fig. 15). The leaf blades of C. fendleri are rather thin 
(Table 3) and more or less similar to those of sect. Verticillatae species. 
Figures 10-17. Leaf anatomy in selected Chusquea species. Bars 
20 /Am 
Figure 10. Cross section of midrib of £. angustlfolia (Escalona 225), 
showing sclerelds with thick secondary walls and pit 
channels (arrows) 
Figure 11. Long section of vein of C. angustlfolia (Escalona 225), 
showing sclerelds with rounded end walls (arrows) 
Figure 12. Long section of vein of C. neurophylla (André 4516), 
showing sclerlfled parenchyma (p) and sclerelds (s), the 
latter with rounded end walls (arrows) 
Figure 13. Cross section (by hand) of £. blllmekll (Koch 7753). 
showing primary vein 
Figure 14. Cross section of £. plttierl (Clark & Clark 278), showing 
primary vein 
Figure 15. Cross section of C. scandens (McClure 21414), showing 
secondary vein 
Figure 16. Cross section (by hand) of £. vulcanalls (Clark Clark 
279), showing secondary vein 
Figure 17. Cross section (by hand) of C. depauperate (Smith 8106), 
showing secondary veins. Note prominent bullliform cells 
(be) and lack of fusoid cells 
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Figures 18-21. Leaf cross sections of selected Chusquea species. Bars = 50 /un 
Figure 18. Secondary vein of C^. serpens (Clark et al. 231). Note conspicuous fusoid cells (fc) 
Figure 19. Primary vein of angustifolia (Escalona 225). Note sunken stomata (ss), well developed 
papillae (pa), sclereids in place of the inner bundle sheath (s), and lack of fusoid 
cells. Progressive sclerification of the outer bundle sheath is evident (arrow) 
Figure 20. Hand section of the complex midrib of C. longiligulata (Clark et al. 280), showing two 
smaller veins (arrows) in addition to the larger main vein 
Figure 21. Primary vein of C^. tonduzii (Clark & Clark 273). Note the well formed, typical arm 
cells (ac) 
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The blades of Ç. scandens are thicker (Table 3), and show more sclerenchyma 
development (sclereids are often present in the midrib and first order 
bundles). In both species the leaves are flattened, and at most exhibit 
very slight adaxial ribs and furrows. The midrib is complex, bulliform 
cell groups are present but not prominent, and fusoid cells are present. 
sect. Swallenochloa (Figs. 10-13, 16-17, 19-21) 
Leaf outline; expanded, usually flattened, rarely V-shaped or wavy. 
Ribs and furrows ; definite but sometimes slight adaxial ribs and furrows 
present; ribs rounded or flattened. Abeixial epidermis usually flattened, 
rarely undulating or with furrows. Midrib; simple or complex, the complex 
midribs showing various levels of development; usually projecting 
abaxially, rarely level with both adaxial and abaxial surfaces; usually 
with copious sclerenchyma or sometimes with numerous large colorless cells 
(Fig. 20). Vascular bundle arrangement ; first order bundles present but 
variable in number. Second order bundles usually present. Third order 
bundles usually lacking. All bundles situated equidistant from both 
surfaces or closer to the abaxial surface. Vascular bundle description; 
first order bundles rounded in outline; xylem and phloem distinguishable; 
protoxylem lacunae present. Second order bundles rounded in outline. 
Vascular bundle sheaths : outer bundle sheath of first and second order 
bundles usually distinguishable, often interrupted both adaxially and 
abaxially by sclerenchyma girders. Inner bundle sheath complete, 
consisting of 1-3 layers of sclereids. Sclerenchyma; consisting of 
typical fibers and slightly elongate sclereids. Adaxial and abaxial 
girders associated with all bundles but the abaxial girders reduced to a 
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very few cells In some species; girders consisting of fibers; girders 
especially well developed in association with the first order bundles. 
Sclereids replace the normally fibrous inner bundle sheath, and are 
associated only with bundles; sclereids often copious, especially 
surrounding the vascular tissue of the midrib and first order bundles. No 
sclerenchyma between bundles. Rounded sclerenchyma cap present at margin, 
often well developed. Chlorenchyma; composed of arm cells; invaginations 
from all directions in centrally and abaxially located cells but vertically 
oriented in the uppermost adaxial layer in some species. Fusoid cells 
usually present but sometimes not well developed or lacking in a few 
species. Colorless cells; sometimes present in midrib; occasionally a few 
present immediately below the bulliform cells (Fig. 138f). Adaxial 
epidermis ; bulliform cell groups restricted and fan-shaped with central 
cells enlarged; groups sometimes consisting of several (up to 10) cells, 
prominent, located between all vascular bundles. Epidermal cell outer 
walls covered by a continuous, thick cuticle. No hooks, macrohairs or 
papillae, but prickles may be present. Stomata lacking. Abaxial 
epidermis : bulliform cells absent; epidermal cells with a thickened 
cuticle projecting into papillae; more than 1 papilla per cell, papillae 
often branched. Macrohairs occasionally present. Large prickles are 
common opposite the bundles. 
The leaf blades in sect. Swallenochloa species are relatively thick, 
generally ranging from 108-263 pim in depth (Table 2). Chusquea bilmekii 
has the thinnest leaves. The leaf blades of Ç. neurophvlla are exceptional 
for their thickness (377-405 fim) and for being V-shaped in transverse 
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section. The remainder of sect. Swallenochloa species have planar leaves, 
except for Ç. maclurei. which has wavy blades. Three species (Ç. 
angustifolia (Fig. 19), Ç. depauperata (Fig. 17), and Ç. spencei) lack 
fusoid cells, while a fourth (Ç. paludicola) may lack these cells in 
portions of the blade. Chusquea tessellata is unique with regard to its 
adaxial sclerenchyma girders, which are inversely anchor-shaped with a 
biseriate stem and an arched band following the shape of the adaxial rib 
(Fig. 138f). The unusual sclereidg described previously are conspicuous in 
all members of sect. Swallenochloa. 
Table 2. Leaf Blade Thickness in sect. Swallenochloa 
Species Thickness (pi) Species Thickness (pi) 
Ç. angustifolia 160-263 Ç. paludicola 108-126 
Ç. bilimekii 97-109 Ç .  smithii 211-240 
Ç. deflexa 120-155 Ç. spencei 108-126 
Ç. depauperata 177-206 Ç. subtessellata 205-223 
Ç. longiligulata 108-160 Ç. tessellata 200-223 
Ç. maclurei 160-200 Ç. tonduzii 171-229 
Ç. neurophvlla 377-405 Ç. vulcanalis 171-206 
sect. Verticillatae (Fig. 14) 
Leaf outline; flattened. Ribs and furrows ; adaxial surface flattened 
or with very slight furrows between the bundles; ribs, if present, barely 
distinguishable, except for one bundle with a well developed rib 
immediately adjacent to the midrib. Abaxial surface flattened, no ribs or 
furrows present. Midrib; simple or complex; projecting adaxially and 
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abaxially; usually with well developed sclerenchyma girders, and sometimes 
large colorless cells present as well. Vascular bundle arrangement; first 
and second order bundles present; third order bundles lacking. All bundles 
situated equidistant from both surfaces or slightly closer to the abaxial 
surface. Vascular bundle description; first order bundles rounded in 
outline; xylem and phloem distinguishable; protoxylem lacunae usually 
present. Second order bundles rounded in outline. Vascular bundle sheath; 
outer bundle sheath of first and second order bundles distinguishable, 
often interrupted both adaxially and abaxially by sclerenchyma girders. 
Inner bundle sheath complete; distinguishable only in first order bundles; 
consisting of 1 layer of lignified fibers. Sclerenchyma; adaxial and 
abaxial girders associated with all vascular bundles; the adaxial girder of 
a bundle immediately adjacent to midrib usually well developed, forming a 
prominent rib. Fibers in girders possibly unlignified (not staining red 
with safranin in one example). Sclereids rarely present near the vascular 
tissue of the midrib. No sclerenchyma between bundles. Small rounded 
sclerenchyma cap at margin. Chlorenchyma; composed of arm cells; 
invaginations from all directions in centrally and abaxially located cells 
but are vertically oriented in the uppermost adaxial layer where fusoid 
cells are present. Fusoid cells usually present but not well developed or 
lacking in one species. Colorless cells; sometimes present in the midrib. 
Adaxial epidermis ; bulliform cell groups restricted, consisting of rather 
large, inflated cells; cells parallel-sided or slightly fan-shaped; groups 
usually level with the epidermal surface or situated at bases of furrows, 
located between all vascular bundles. Outer walls of epidermal cells 
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covered by a continuous, thick cuticle. No prickles, hooks or macrohairs 
present, but short papillae usually developed. Stomata occasional. 
Abaxial epidermis ; no bulliform cells occur; epidermal cells with a 
thickened cuticle projecting into papillae; more than 1 papilla per cell 
but papillae short and unbranched. Macrohairs occasionally present. Large 
prickles are common opposite the bundles. 
Table 3. Leaf Blade Thickness in sect. Chusquea. sect. Verticillatae* 
and sect. Serpentes** 
Species Thickness (/uun) Species Thickness (pm) 
Ç. fendleri 74-80 Ç. simp1iciflora* 68-80 
Ç. scandens 108-143 Ç. aspera** 142-166 
Ç. circinata* 74-97 Ç. lanceolate** 97-103 
Ç. coronalis* 62-74 Ç. latifolia** 160-166 
Ç. liebmannii* 80-86 Ç. serpens*# 188-229 
Ç. pittieri* 62-69 
The leaf blades of sect. Verticillatae species are uniformly thin 
(Table 3). The five species of this group are similar to each other with 
respect to their leaf anatomy. In preparations of Ç. pittieri stained with 
safranin and fast green, fibers of the girders and marginal caps stained 
bluish-green, even though the inner bundle sheaths of the first order 
bundles and midrib sclerenchyma stained a bright red. Sclerenchyma is 
usually well developed only in the midrib, and I suspect that the girder 
and marginal fibers of most, if not all, of the species will prove to be 
unlignified. Chusquea circinata is unusual because it tends to lack fusoid 
cells, although they are intermittently present in some specimens. 
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sect. Serpentes (Fig. 18) 
Leaf outline; flattened. Ribs and furrows ; adaxial surface flattened 
or with distinct but relatively shallow furrows between the bundles; ribs 
when present rounded or flattened. Abaxial surface flattened or slightly 
undulating, no ribs or furrows present. Midrib; complex in the one 
species observed; projecting abaxially; with sclerenchyma girders, and a 
number of large colorless cells between the two levels of vascular bundles. 
Vascular bundle arrangement ; first and second order bundles present; third 
order bundles usually lacking, observed in one example. All bundles 
situated equidistant from both surfaces or slightly closer to the abaxial 
surface. Vascular bundle description; first order bundles rounded in 
outline; xylem and phloem distinguishable; protoxylem lacunae present. 
Second order bundles rounded to somewhat elliptical in outline. Vascular 
bundle sheath; outer bundle sheath of first and second order bundles 
distinguishable, usually interrupted abaxially by sclerenchyma girders, 
often but not always interrupted adaxially by sclerenchyma girders. Inner 
bundle sheath complete; usually fibrous but sometimes replaced by sclereids 
in first order bundles and midrib. Sclerenchyma; adaxial and abaxial 
girders associated with all vascular bundles. Fibers in girders possibly 
unlignified (not staining red with safranin in one example). Sclereids 
sometimes present near the vascular tissue in the midrib and first order 
bundles. Marginal sclerenchyma not observed. Chlorenchvma; composed of 
arm cells; invaginations from all directions in centrally and abaxially 
located cells but are frequently vertically oriented in the uppermost 
adaxial layer. Fusoid cells present, well developed. Colorless cells; 
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present in the midrib of the one species observed. Adaxial epidermis ; 
bulliform cell groups, restricted, fan-shaped, consisting of few (2-5) 
enlarged, fan-shaped cells; level with epidermal surface or situated at 
bases of furrows. Located between all vascular bundles. Epidermal cell 
outer walls covered by a continuous, thick cuticle. No hooks, macrohairs 
or papillae, but small prickles may be present. Stomata lacking. Abaxial 
epidermis ; no bulliform cells occur; epidermal cells with a thickened 
cuticle projecting into papillae; more than 1 papilla present per cell but 
papillae usually short and unbranched. Macrohairs occasionally present. 
Large prickles are common opposite bundles or in the intercostal zone 
opposite the bulliform cells. 
Limited material of sect. Serpentes species was available, so some 
aspects of leaf anatomy in the group could not be completely described. 
The leaf blades of these species are of intermediate thickness, ranging 
from 97 to 229 (Table 3). With regard to girder sclerenchyma, 
preparations of Ç. serpens stained the same as Ç. pittieri of sect. 
Verticillatae. indicating that the fibers may be unlignified. This is 
somewhat surprising in view of the large size of the foliage leaf blades 
typical of this section, which might be expected to need lignification for 
support. 
B. Scanning Electron Microscopy 
1. Discussion 
The advent of scanning electron microscopy has provided a powerful 
tool for the plant taxonomist because it allows the three-dimensional 
surface and internal study of structures such as pollen, seeds and leaves. 
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Not surprisingly, use of the scanning electron microscope (SEM) has proven 
to be valuable in agrostological studies (Gabel, 1982; Hilu, 1984; Palmer 
and Tucker, 1981; Terrell and Wergin, 1979, 1981; Thomasson, 1979, 1984), 
given the importance of leaf, lemma and palea epidermal features in grass 
taxonomy. Prompted by these examples and some prior preliminary work of my 
own, I undertook an SEM survey of leaf epidermes in Chusquea. especially 
focusing on sect. Swallenochloa. Because this was the first SEM study of 
bamboo leaves, I eventually extended the survey to include samples of about 
20 other bambusoid genera in order to have some basis for comparison. 
Features of the bambusoid epidermis described by Metcalfe (1960) and 
Calder6n and Soderstrom (1973) are observable with the SEM (Figs. 22-35). 
In all SEM pictures (Figs. 22-111), the long axis of the leaf is oriented 
horizontally on the page, with Figs. 40-43 in adaxial and all others in 
abaxial view. Bicellular microhairs (Figs. 22, 28), saddle-shaped silica 
cells (Fig. 32), long cells with sinuous walls (Fig. 25), and even 
conspicuous commissural veins (Fig. 34) are clearly visible features. In 
adaxial view it is possible to distinguish the bulliform cells (Fig. 
40-43). The most striking feature to be observed in these micrographs is 
the papillae. Although papillae are supposed to be characteristic of (but 
not unique to) bamboos, it is evident that the range of papillar 
development is great (Figs. 22-35) and they may even be lacking (Fig. 33) 
or present only on the subsidiary cells of the stomatal apparatus (Figs. 
30-31, 106-111). 
As would be expected, silica accumulates in silica bodies contained in 
the silica cells as shown by staining (Dayanandan et al., 1983) and energy 
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dispersive x-ray analysis (Sakai and Sanford, 1984; Terrell and Wergin, 
1979; 1981); but it has also been found to accumulate in bulliform cells 
(Dayanandan et al.; 1983; Parry and Smithson, 1958), trichomes (Sakai and 
Sanford, 1984; Terrell and Wergin, 1981), and the stomatal apparatus (Sakai 
and Sanford, 1984). In the one sample I examined for silica, it is obvious 
that the silica cells contain silica (Figs. 36-39), but it is possible to 
discern a pattern of silica accumulation in the papillae (Figs. 38-39). 
The dark spaces in Fig. 38 are the stomata, which in this species do not 
accumulate silica. This apparent accumulation in the papillae should be 
investigated further, particularly by someone interested in papillar 
structure and development. 
As in most of the bamboos surveyed, the adaxial surface in Chusquea 
leaves is simpler in structure than the abaxial surface. Small papillae 
may sometimes be present on the adaxial surface (Fig. 40), but they are 
usually entirely lacking. Stomata are only rarely presnt, and even then 
they are of limited distribution. Short barbs are common (Fig. 43) and 
bulliform cells are usually easily distinguishable (Figs. 40-43), but the 
costal zone is not. 
The abaxial leaf surface in Chusquea is typically bambusoid, but the 
range in papillar development among its species is comparable to that noted 
among all the other babmboo genera I examined. Although taxonomically 
useful to an extent, the significance of the variation in papillae in 
Chusquea lies in the correlation of greater papillar development with 
increasing altitude. 
Very conspicuous papillae are evident on the abaxial surface of most 
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species of sect. Swallenochloa (Figs. 48-80), which attain the highest 
altitudinal distributions (up to 4,000 m or more) of any Chusquea species. 
The papillae show a strong tendency to overarch the stomata, and in some 
samples, the development of papillae is so great that the stomata are 
completely obscured (Figs. 48, 50, 57, 61). Papillae are frequently forked 
or branched, particularly those adjacent to and overarching the stomata 
(Figs. 52-56, 64, 66, 72). Stomata that are strongly overarched or 
obscured by papillae usually appear to be sunken (Figs. 52-53, 56, 64, 76), 
and this is confirmed in transection (Fig. 19). This extreme papillar 
development has not been observed in other bamboo genera, even those 
growing at high altitudes (e.g..Aulonemia and Neurolepis. Figs. 28-31). 
Even within this group of species, a few of them (Ç. deflexa, Ç. 
longiligulata and Ç. maclurei) reach lower elevations (1500-2500 m) and 
exhibit somewhat less papillar development (Figs. 77-78, 67-68, 71-72). 
Chusquea bilimekii, while growing at relatively high altitudes (2,700-3,000 
m), is an exception, and resembles the lower altitude species in having 
fewer and simpler papillae (Figs. 65-66). 
Other high altitude species of Chusquea not closely related to sect. 
Swallenochloa. such as C. scandens (Figs. 46-47) and Ç. serrulata (not 
shown), are similar in papillar development to sect. Swallenochloa species, 
but their papillae are usually not branched. Epicuticular wax, often 
copious in sect. Swallenochloa species (Figs. 60, 74, 76), is particularly 
conspicuous in Ç. scandens around the stomata (Fig. 47). 
The more mesic, middle to lower elevation (1,000-2,500 m) species of 
Chusquea generally show reduced, simple papillae which do not arch over the 
stomata (Figs. 44-45, 81-82, 84-85, 87-89, 90-95, 98-105). Nonetheless, 
much variation is evident, and some lower elevation species such as Ç. 
serpens (800-2,100 m. Figs. 96-97) have extremely well developed, branched, 
overarching papillae. Chusquea simpliciflora (0-800 m. Figs. 83, 86) of 
sect. Vertlcillatae is a low elevation species with leaves resembling a 
typical middle elevation Chusquea. 
TVro species, both found in lower middle elevation (1,000-1,500 m) very 
mesic cloud forests, completely lack papillae except on the subsidiary 
cells of the stomatal apparatus (Figs. 106-109). Chusquea virgata (Figs. 
106-107) and Ç. aff. sulcata (Figs. 108-109), along with Ç. perligulata 
(Figs. 110-111) have the least elaborate abaxial leaf surfaces of any 
Chusquea species so far examined. Chusquea perligulata runs counter to the 
trend, because it occurs at higher elevations (2,700-3,000 m), although 
this may be somewhat misleading given its proximity to the equator. 
Even though the correlation is not perfect, it is obvious that there 
is a continuum in papilla development from the high elevation, pâramo 
species to the lower elevation, montane forest species of Chusquea. I can 
offer no explanation for the general occurrence of papillae in bamboo 
leaves, but I hypothesize that the remarkable development of papillae in 
sect. Swallenochloa and other high altitude species of Chusquea is an 
adaptation to the unusual and relatively stressful conditions under which 
they grow. These bamboos are common and sometimes dominant elements in the 
cold, wet, and windy pâramo and subpâramo formations they inhabit (see 
Ecology). 
In the literature relating to paramos (see Ecology), there are 
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statements to the effect that although there is abundant water and high 
relative humidity, pàramo plants are water-stressed because of the low 
temperatures. However, these bamboos are evidently able to take up enough 
water to meet their needs, for they are certainly capable of producing 
significant biomass under these supposedly unfavorable conditions (see 
Ecology), and I think it unlikely that the plants suffer significant, 
consistent water stress. Unfortunately, no eco-physiological data 
regarding these bamboos are available. 
Another important environmental factor in the pâramos and subpâramos 
is the almost constant, often strong winds. I suggest that the well 
developed papillae function to create a layer of more or less stable air 
directly above the leaf surface, which would tend to reduce the 
transpiration rate. As a secondary benefit, the papillae might also serve 
as a mechanism to resist or reduce frost damage. Water relations and 
growth in these bamboos would be interesting topics for further research 
and data from such studies would certainly shed some welcome light on these 
speculations. SEM studies of the leaves of other pâramo grasses and forbs 
would be of interest as well. 
2. Descriptions 
Somewhat brief characterizations of the adaxial and abaxial leaf 
epidermes in sect. Swallenochloa. sect. Verticillatae and sect. Serpentes 
are presented. These descriptions are based solely on information taken 
from the SEM survey; I did not attempt a light microscopy study of the leaf 
surfaces in Chusquea. but complementary information could be obtained that 
way. Terminology and organization of the descriptions are adapted from 
Figures 22-29. Abaxlal leaf epidermal views of selected woody bamboo 
genera. Left column, overall view, right column, 
detail of stomata and papillae. * denotes specimens 
processed with xylene. Bars = 20 ^ m 
Figures 22 and 23. Arthrostylidium pubescens (Pohl & Davldse 10875). 
Note bicellular mlcrohair (arrow) in Figure 22 
Figures 24 and 25. Elytrostachys clavlgera (Pohl ^  Gabel 13572*). 
Note undulating walls of long cells (arrow) in 
Figure 25 
Figures 26 and 27. Rhipidocladum racemiflorum (Pohl 12652*) 
Figures 28 and 29. Aulonemia patriae (Pohl 14070*). Note bicellular 
mlcrohair (arrow) in Figure 28 

Figures 30-35. Âbaxial leaf epidermal views of selected woody bamboo 
genera. * denotes specimens processed with xylene. 
Bars a 20 /un 
Figures 30 and 31. Neurolepis plttlerl (Davldse 19842) 
Figure 32. Bambusa panlculata (Pohl & Gabel 13584*), showing costal 
(c) and intercostal (1) zones, and silica cells (arrows) 
Figure 33. Bambusa guadua (Young 84*) 
Figure 34. Chlmonobambusa marmorea (Fang 2001*). Note conspicuous 
commissural veins (arrows) 
Figure 35. Sasa panlculata (Hitchcock 18440*). Note papillate cork 
cells (arrows) 

Figures 36-39. Chusquea sp. nov. (McClure 21394*). * denotes specimen processed with xylene. 
Silica cells indicated by arrows. Bars = 20 yum 
Figures 36 and 37. Abaxial leaf epidermal views 
Figures 38 and 39, X-ray mapping for silicon, same views as in Figures 36 and 37 

Figures 40-43. Adaxlal leaf epidermal views of selected Chusquea species. * denotes specimens 
processed with xylene. Be -bulliform cells. Bars = 50 fim 
Figure 40. Chusquea coronalis (McClure 21618*) 
Figure 41. Chusquea tonduzii (Pohl 14194*) 
Figure 42. Chusquea fendleri (Clark et al. 233*) 
Figure 43. Chusquea serpens (Pohl ^  Clark 14622) 

Figures 44-47. Âbaxial leaf epidermal views of Chusquea sect. Chusquea species. * denotes 
specimens processed with xylene. Bars = 20 /un 
Figures 44 and 45. Chusquea fendleri (Clark et al. 233*) 
Figures 46 and 47. Chusquea scandens (McClure 21414). Note conspicuous eplcutlcular wax 
around stomata (arrow) 

Figures 48-56. Abaxial leaf epidermal views of Chusquea tessellata. Overarching papillae and 
stomata Indicated by arrows. * denotes specimens processed with xylene. Bars = 20 ftm 
Figure 48. Young 161 
Figures 49 and 52. Calderon et al. 2990 
Figures 50 and 55. Briceno ^  Adamo 718* 
Figure 51. Steyermark 101213 
Figures 53* and 56. Cuatrecasas Perez Arbelaez 8180 
Figure 54. Calder6n Cavelier 3003 
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Figures 57-64. Abaxlal leaf epidermal views of sect. Swallenochloa 
species. * denotes specimens processed with xylene. 
Bars = 20 jm 
Figure 57. Chusquea angustlfolla (Llesner et al. 8041) 
Figure 58. Chusquea smlthll (Smith 7730*) 
Figures 59 and 60. Chusquea spencel (Clark et al. 267) 
Figures 61 and 62. Chusquea neurophylla (André 4516*) 
Figures 63 and 64. Chusquea depauperata (Smith 8106*) 
mm 
Figures 65-72. Abaxlal leaf epidermal views of sect. Swallenochloa 
species. * denotes specimens processed with xylene. 
Bars = 20 jjna 
Figures 65 and 66. Chusquea blllmekll (Koch 7753*) 
Figures 67 and 68. Chusquea longlllgulata (Clark et al. 280*). Note 
band of non-paplllate Intercostal long cells 
Figures 69 and 70. Chusquea paludlcola (Pohl ^  Clark 14600*) 
Figures 71 and 72. Chusquea maclurel (Young 136*) 
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Figures 73-80. Âbaxlal leaf epidermal views of sect. Swallenochloa 
species. * denotes specimens processed with xylene. 
Bars = 20 /m 
Figures 73 and 74. 
Figures 75 and 76. 
Figures 77 and 78. 
Figures 79 and 80. 
Chusquea subtessellata (Davldse Pohl 1607) 
Chusquea vulcanalls (Plttler 14126) 
Chusquea deflexa (Stelnhauser MC-4*) 
Chusquea tonduzll (Clark ^  Clark 273) 
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Figures 81-89. Abaxial leaf epidermal views of sect. Verticlllatae species. * denotes 
specimens processed with xylene. Bars = 20 fm 
Figures 81 and 84. Chusquea liebmannii (Liebmann 125) 
Figures 82 and 85. Chusquea pittierl (Clark ^  Clark 278) 
Figures 83 and 86. Chusquea simpliciflora (Young 116*) 
Figures 87 and 88. Chusquea coronalis (McClure 21618*) 
Figure 89. Chusquea circinata (King & Soderstrom 4866) 
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Figures 90-97. Abaxlal leaf epidermal views of sect. Serpentes 
species. * denotes specimens processed with xylene. 
Bars = 20 pm 
Figures 90 and 91. Chusquea aspera (Schunke V. 10178) 
Figures 92 and 93. Chusquea lanceolata (Breedlove ^  Smith 31760) 
Figures 94 and 95. Chusquea latlfolla (Calderdn 2997) 
Figures 96 and 97. Chusquea serpens (Pohl ^  Clark 14622*) 
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Figures 98-105. Abaxlal leaf epidermal views of selected Chusquea 
species showing moderate paplllar development. 
* denotes specimens processed with xylene. Bars = 
20 /im 
Figures 98 and 99. Chusquea sp. nov. (Young 12*) 
Figures 100 and 101. Chusquea purdleana (Grant 10942) 
Figures 102 and 103. Chusquea tuberculosa (Kllllp & Smith 18005*) 
Figures 104 and 105. Chusquea longlfolla (Pohl & Clark 14583*) 
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Figures 106-111. Abaxlal leaf epidermal views of selected Chusquea 
species showing absence of paplllar development 
except on the subsidiary cells of the stomatal 
apparatus. * denotes specimens processed with 
xylene. Bars = 20 fim 
Figures 106-107. Chusquea virgata (Skutch 3091) 
Figures 108-109. Chusquea aff. sulcata (Pohl & Clark 14106) 
Figures 110-111. Chusquea perligulata (Young 31*) 
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Ellis (1979), Palmer and Tucker (1981), and Soderstrom and Ellis (1982). 
Whenever possible, I examined at least two samples of each species, 
one being processed without xylene to reveal epicuticular wax and the other 
processed with xylene to allow a clearer view of the epidermal cells and 
stomata. Samples treated with xylene are indicated in the figure headings 
with an asterisk. In some instances I had enough material to observe 
several samples of a species over its geographical range, and for the most 
part epidermal features were reasonably consistent within species. 
Chusquea tessellata was an exception, and specific remarks concerning this 
species may be found following the description of sect. Swallenochloa. 
Based on the present survey it is impossible to characterize sect. Chusquea 
s. s., but Ç. scandens (Figs. 46-47) is a high altitude species 
(2,600-3,500 m) similar to other high altitude species of Chusquea and Ç. 
fendleri (Figs. 44-45) is a middle altitude species (1,800-2,100 m) similar 
to other middle altitude species. 
sect. Swallenochloa (Figs. 41, 48-80) 
Adaxial Epidermis: 
Intercostal long cells; elongated, uniform in width, markedly sinuous 
with the undulations U-shaped. Pairs of silica and non-papillate cork 
cells usually alternating regularly with long cells. Bulliform cells; 
more or less equal in length and width, deeply sinuous. Papillae; usually 
lacking, rarely present on bulliform cells or long cells; very short and 
unbranched. Stomata; lacking; rarely vestigial stomata visible. 
Prickles; large/small prickles often present in files in the intercostal 
zone near the bulliform cells. Microhairs; lacking. Macrohairs; 
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lacking. Silica bodies ; tall, saddle-shaped or oblong. Same width as 
adjacent long cells. 
Abaxial Epidermis: 
Intercostal long cells; elongated, uniform in width, markedly sinuous 
with the undulations U-shaped. Pairs of silica and non-papillate cork 
cells usually alternating regularly with long cells. Either all papillate 
(Figs. 48-51, 57-59, 63, 65, 69, 73, 75, 77) or differentiated into bands 
of papillate and non-papillate cells, with the stomata occurring among the 
papillate cells (Figs. 61, 67, 71, 79). Surface often covered with 
copious epicuticular wax (Figs. 60, 74, 76). Stomata; low dome-shaped in 
the few examples seen; occurring in intercostal zones only among papillate 
long cells. Usually overarched by papillae and frequently sunken as well; 
sometimes completely obscured by papillae (Fig. 50). Papillae; present on 
all or only some of the intercostal long cells; well developed, often 
forked (Fig. 55) or branched (Figs. 53-54, 56, 64); usually numerous per 
cell and irregularly arranged, rarely in a well defined single row (Figs. 
69, 75); all of similar size and shape. Two papillae present on each 
subsidiary cell of the stomatal apparatus, thus each stoma overarched by at 
least four papillae. Prickles ; short barbs all oriented in the same 
direction (Figs. 57, 65) or oriented randomly (Fig. 58); costal. 
Microhairs; bicellular; basal "cell slightly longer than the distal cell; 
infrequent; costal or intercostal. Macrohalrs; present in a few species, 
variable in size but usually with a slightly swollen base (Figs. 65, 69). 
Silica bodies ; tall, saddle-shaped. Same width as adjacent long cells. 
Chusquea tessellata is the most widespread species in sect. 
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Swallenochloa. and it also exhibits the most morphological variability. I 
examined samples from 21 populations over the full geographic range of this 
species, and found significant variation in the abaxial leaf epidermis 
(Figs. 48-56), particularly with respect to papilla elaboration. Papillae 
were found to be simple (Figs. 49, 51), forked or otherwise branched from 
the base (Figs. 50, 55), or thickened at the base with several small knobby 
branches protruding from the tip (Figs. 52-54, 56). Simple and branched 
papillae could often be observed on the same portion of the leaf, with the 
branched papillae usually surrounding the stomata (Figs. 49, 52-53). 
Epicuticular wax was usually present but in varying amounts (Figs. 51-52, 
56). 
Although populations from the southern part of the range tended to 
have simple papillae and the more northern populations usually had a 
mixture of simple and branched or forked papillae, there was no strict 
geographic correlation with this or any other variation noted in epidermal 
features. Even in two geographically close Venezuelan populations of Ç. 
tessellata. great differences in papillar development were noted (Figs. 
50-51). I was also unable to detect any correlation in epidermal 
variability with any macromorphological populational variability. 
sect. Verticillatae (Figs. 40, 81-89) 
Âdaxial Epidermis: 
Intercostal long cells; elongated, uniform in width, markedly sinuous 
with the undulations U-shaped; pairs of silica and cork cells usually 
alternating regularly with the long cells, the cork cells papillate or non-
papillate. Bulliform cells; somewhat elongated, deeply sinuous. 
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Papillae; small, not branched, usually present on long, bulliform and cork 
cells, completely lacking in Ç. simpliciflora. Stomata; usually lacking; 
when present well developed but infrequent. Prickles : sometimes short 
barbs present in intercostal zone near the bulliform cells. Microhairs; 
basal and distal cells approximately equal; infrequent. Macrohairs; 
present in Ç. pittieri. Silica bodies: tall, saddle-shaped. Same width 
as adjacent long cells. 
Abaxial Epidermis: 
Intercostal long cells; elongated, uniform in width, markedly sinuous 
with the undulations U-shaped. All papillate. Pairs of silica and cork 
cells usually present, alternating more or less regularly with long cells 
or irregular in occurrence, the cork cells papillate or non-papillate. 
Surface often covered with epicuticular wax. Stomata; low dome-shaped or 
rectangular; in 3 files on each side of a costal zone. Not overarched by 
papillae and always visible. Papillae: present on all long cells; small, 
not branched; several to numerous per cell and usually in a single row, but 
sometimes in two rows; all of similar size and shape. TWo papillae present 
on each subsidiary cell of the stomatal apparatus. Prickles ; short barbs 
all oriented in the same direction (Fig. 81) or oriented randomly (Fig. 
83); costal or intercostal. Microhairs; bicellular; basal cell as much as 
2X as long as distal cell; more or less frequent; intercostal. Macrohairs; 
present in two species, usually elongated. Silica bodies ; tall, saddle-
shaped. Same width as adjacent long cells. 
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sect. Serpentes (Figs. 43, 90-97) 
Adaxial Epidermis: 
Intercostal long cells; elongated, uniform in width, markedly sinuous 
with the undulations U-shaped. Bulliform cells; present in files; 
sinuous. Papillae; lacking. Stomata; lacking. Prickles ; short barbs 
often present in files in the intercostal zone near the bulliform cells; 
occasionally also costal. Microhairs; lacking. Macrohairs; lacking. 
Silica bodies ; tall, saddle-shaped. Slightly wider (?) than the adjacent 
long cells. 
Abaxial Epidermis: 
Intercostal long cells; elongated, uniform in width, sinuous with 
the undulations U-shaped. At least in C. serpens, pairs of silica and 
papillate cork cells alternating regularly with long cells. Either all 
papillate (Figs. 92, 96) or differentiated into bands of papillate and non-
papillate long cells, with the stomata occurring among the papillate long 
cells (Figs. 90, 94). Surface may be covered with epicuticular wax (Fig. 
95). Stomata: low dome-shaped; occurring in intercostal zones only among 
papillate long cells. Sometimes sunken and overarched by papillae (Fig. 
91); Infrequently completely obscured by papillae (Fig. 97). Papillae: 
present on all or only some of the intercostal long cells; small and 
unbranched (Figs. 90-95) to well developed and branched (Figs. 96-97); 
several to numerous per cell and irregularly arranged (Figs. 90, 94, 96) or 
in a well defined single row (Figs. 92); all of similar size and shape. 
T^o papillae present on each subsidiary cell of the stomatal apparatus. 
Prickles ; absent (Fig. 94) or medium long barbs present (Fig. 96) or 
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medium/large short barbs present (Figs. 90, 92); all oriented in one 
direction or oriented somewhat randomly (Fig. 90); costal. Microhairs; 
bicellular; frequent or infrequent; usually intercostal. Macrohairs; 
present in Ç. lanceolata. elongated with a slightly swollen base (Fig. 92). 
Silica bodies : tall, saddle-shaped. Same width as adjacent long cells. 
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VII. SYSTEMATICS 
A. Taxonomic History 
Chusquea was first recognized as a generic entity by Kunth (1822) from 
collections made during the famous South American expedition of Humboldt 
and Bonpland. The type species of the genus, Ç. scandens Kunth, had been 
described originally as a member of the Old World genus Nastus Jussieau 
(Humboldt, Bonpland and Kunth, 1816), to which Chusquea is superficially 
similar. The name Chusquea is derived from "chusque," a term used by the 
natives of Ecuador and Colombia to refer to plants of this genus (McClure, 
1973). 
Kunth (1822) defined Chusquea on the basis of its one-flowered 
spikelets, three stamens and two stylar branches in contrast to Nastus. 
which has six stamens and three stylar branches (Humboldt, Bonpland and 
Kunth, 1816). He did not refer to the solid culms or independent 
buds/branches of Chusquea. but he did indicate that the culms were 
ascending and branched ("gramen altissimum, per truncos arborum adscendens, 
ramosum;" p. 254). Kunth (1833) subsequently refined his description of 
Chusquea. clearly stating that the spikelet comprised two glumes, two 
sterile, unipaleate florets (lemmas) and a terminal, perfect floret with 
three lodicules. He included four species in the genus. 
Platonia Kunth (= Neurolepis Meisner), another genus of bamboos with 
one-flowered spikelets, three lodicules, three stamens and two stylar 
branches, was described by Kunth (1833). Although recognizing some 
similarity between Chusquea and Platonia. Kunth evidently distinguished 
Platonia as a separate genus because of its erect, unbranched culms and 
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very large leaves. 
Yet another bamboo genus with the same spikelet structure as Chusquea 
and Platonia had been described by Raddi (1823), but Kunth was apparently 
unaware of its existence. The originally monotypic Rettbergia Raddi was 
characterized as having monoecious spikelets, which in both sexes consisted 
of two glumes, two sterile lemmas and a terminal unisexual floret (Raddi, 
1823). It is suspected that he made faulty observations of the spikelets 
of the species R. bambusaeoides Raddi (McClure, 1973, p. 73), and this 
species is now considered to be chusqueoid. It is interesting to note that 
Ç. gaudichaudii Kunth, described in 1830, is a synonym of Ç. bambusoides 
(Raddi) Hackel (1908a). 
Nees von Esenbeck (1835) advocated a broader concept of Chusquea by 
including within its boundaries all bamboos with one-flowered spikelets, 
three stamens and two stylar branches. He recognized three subgenera 
primarily on the basis of lodicule shape and pubescence, and panicle size 
and shape. Platonia was retained as a subgenus but not treated in any 
detail. Chusquea (sensu Kunth) became the second subgenus, and included 
two subcategories, Chusquea proper (with two new species) and Rettbergia 
Raddi (with one new species). Curiously, Nees repeated Raddi's error in 
describing the spikelets of Rettbergia as monoecious, even though he 
described Chusquea (Rettbergia) capitata as having "spiculis 
hermaphroditis" (p. 489). Nees did not refer to R. bambusaeoides in his 
description of Rettbergia or Ç. capitata. The third subgenus, 
Dendragrostis. was erected by Nees to include three Brazilian species. 
In the same year, Trinius (1835) described two new species of 
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Chusquea. but followed Kunth in his narrower circumscription of the genus. 
Trinius was the first to indicate that Rettbergia bambusoides and Ç. 
gaudichaudii were-synonyms, but did not formally transfer the name. 
Ruprecht (1839), in his monograph of the bamboos, accepted Nees' 
species but not his subgeneric treatment of Chusquea. Ruprecht correctly 
observed that Platonia was not closely related to Chusquea and therefore 
excluded it. He then grouped the known species of Chusquea into two 
categories, Chusquea and Rettbergia. probably considering these equivalent 
to subgenera, although no formal rank was indicated. Recognizing the 
artificial nature of Dendragrostis Nees, Ruprecht incorporated this group 
into his "subgenus" Chusquea. which was defined as having oblong, 
contracted or divaricate panicles and pilose stigmas. Rettbergia was 
defined by its contracted, capitate panicles and villous stigmas. Ruprecht 
was the first to recognize the reduced, capitate panicles as a distinctive 
feature of the Rettbergia group. 
The next significant, general treatment of Chusquea was provided by 
Colonel Wm. Munro (1868) in his Monograph of the Bambusaceae. Munro 
divided the woody bamboos into three groups, those with three stamens being 
placed in "sectio" Triglossae (equivalent to the Arundinariae of Nees 
(1835)). Chusquea and Platonia together formed the "subsectio" Chusqueae 
within the Triglossae. Munro followed Ruprecht's subdivision of Chusquea 
into Chusquea and Rettbergia. again with no formal indication of rank. By 
this time Chusquea comprised 32 species, including several new ones 
described by Munro. While Munro's descriptions were sufficiently detailed 
to distinguish among taxa, he relied almost exclusively on floral 
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characters, a bias which continued well into the next century. 
Camus (1913) elevated Munro's "subsectio" Chusqueae to tribal rank 
(Chusqueeae) but his treatment of Chusquea presented little new 
information, and contained several inaccuracies. À number of workers (e.g., 
Philippi, 1858, 1864, 1896; Doell, 1880; Hackel, 1903, 1909; Pilger, 1899, 
1905, 1920; Hitchcock, 1927a and b; Parodi, 1941; McClure and Smith, 1967) 
described new Chusquea species but until recent works by McClure (1973) and 
Soderstrom and Calderôn (1978a and b), no critical revisions or attempts at 
natural classification within the genus have appeared since Munro (1868). 
A landmark in bamboo systematics was the treatise by McClure (1973) on 
the American genera of woody bamboos. McClure's generic concepts were the 
synthesis of decades of observation in the field and laboratory, and 
embraced both floral and vegetative features. He considered Chusquea to be 
a diverse, polymorphic genus encompassing several "arms of diversity" (p. 
73). Amplifying the traditional concept of Chusquea. McClure defined the 
genus vegetatively by the presence of solid culms and the unique bud 
complement consisting of "separate primary buds of two size categories in 
constellate insertion, the smaller ones usually many (rarely only 2)" (p. 
69). McClure discussed only the Rettbergia group in any detail, 
considering it to fall within the natural boundaries of Chusquea. in which 
he included a total of 96 species. 
Although McClure clearly recognized the heterogeneity of Chusquea. he 
considered one group of species distinct enough to warrant generic status. 
Accordingly, he segregated the high-altitude species of Chusquea into the 
new genus Swallenochloa. The five species of Swallenochloa were 
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distinguished from Chusquea by a number of vegetative characters (p. 71). 
McClure also noted that Swallenochloa species were characteristic elements 
of the high-altitude Andean grasslands known as piramos. 
In his discussion of relationships under both Chusquea and 
Swallenochloa. McClure noted the close relationship of the two genera, as 
well as indicating that he considered Neurolepis to be similar in many 
respects (especially referring to its spikelet structure). He proposed a 
possible hybrid origen for Swallenochloa. as "the product of introgression 
between members of Chusquea and Neurolepis that are, or have been, 
sympatric in the high altitudes where the three genera meet today" (p. 
112). However, in discussing Neurolepis McClure suggested that it might be 
better placed in a tribe distinct from the " 'true bamboos' " (p. 101). 
Soderstrom and Calderon (1978b) examined the relationship between 
Chusquea and Swallenochloa while describing new species in both genera. 
They applied the terms extravaginal and intravaginal respectively to the 
branching patterns in Chusquea and Swallenochloa. and discussed other 
vegetative differences in addition to those listed by McClure (1973). In 
particular, Soderstrom and Calderôn commented on the lack of good 
collections of Swallenochloa. and the difficulty in distinguishing among 
its species. They concluded that Swallenochloa was probably a recently 
evolved offshoot of Chusquea that radiated into the paramo habitat created 
by the Pleistocene uplift of the Andes. 
The verticillate species of Chusquea were recognized as a natural 
group only recently. Soderstrom and Calderon (1978a) described two new 
verticillate species and presented a diagnosis of the group without formal 
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rank, stating that further study was required before the status of this 
unusual group could be ascertained. In these species the numerous 
subsidiary buds completely encircle the culm, eventually producing a wreath 
of branches around each node. 
My recent work'(Clark, 1985) has emphasized the importance of the bud 
complement in distinguishing among species of Chusquea. Currently, 
Chusquea (including Swallenochloa) is recognized as the largest genus of 
bamboos with over 100 described species and, by my estimate, at least 15 
more undescribed species (see Appendix A for species list). This 
dissertation offers a sectional treatment of Chusquea based upon both 
vegetative and reproductive features observed during extensive field work. 
Such a perspective on Chusquea has not previously been available. It 
reinforces the concept of Chusquea as a large and polymorphic but natural 
genus, embracing distinct subgroups herein treated formally as sections. 
B. Taxonomic Treatment 
Until relatively recently, generic boundaries in the Bambusoideae were 
predicated almost exclusively on floral features, reflecting an established 
historical bias. Careful observations on vegetative morphology of the 
bamboo plant by McClure (1966) illustrated the importance of vegetative 
features in bamboo classification. In his treatment of American bamboos, 
McClure (1973) emphasized particularly the correlation of culm structure, 
culm leaf features and branch development with spikelet and inflorescence 
morphology in delimiting genera. 
The taxonomic concept of Chusquea as a genus has remained reasonably 
consistent since its original circumscription by Kunth (1822) despite the 
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inclusion at times of elements of Neurolepis (see preceding section) and 
one species each of Arthrostylidium. Athroostachys and Dinochloa (McClure, 
1973). That more generic confusion did not arise is most likely 
attributable to the fact that these two genera (Chusquea and Neurolepis) 
are the only bamboos with spikelets composed of two glumes, two sterile 
lemmas and one fertile floret, thus making them readily distinguishable 
from the rest of the bamboos. As presently understood, Chusquea sensu lato 
is defined by the following characters: solid culms becoming fistulose 
with age; multiple, independent buds of two size categories in linear or 
constellate insertion per node; determinate, paniculate inflorescences; 
spikelets consisting of two glumes, two sterile lemmas and one fertile 
floret; and a basic chromosome number of x = 10. Based on these 
specialized characters, Chusquea is not closely related to any other genus 
of bamboos, and must be considered as advanced. 
McClure (1973) segregated Swallenochloa from Chusquea solely on the 
basis of vegetative morphology (Table 4). An examination of the characters 
used to separate the two genera reveals that the distinction is based for 
the most part on differences in degree and not in kind. To my knowledge, 
McClure never collected Swallenochloa. and given the limited, incomplete 
material available to him, it is perhaps not surprising that he eventually 
decided to give Swallenochloa generic status. 
The only consistent difference I found between Chusquea and 
Swallenochloa is in branching pattern. All species of Swallenochloa 
exhibit intravaginal branching, while extravaginal branching is found in 
most Chusquea species. A distinct variant of this pattern, referred to as 
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infravaginal branching (Clark, 1985), is typical of several species, 
including members of the Rettbergia group. If I were to separate 
Swallenochloa solely because of its branching, I also would have to 
separate as a genus (or possibly genera) the other species of Chusquea with 
infravaginal branching in order to be taxonomically consistent. 
Table 4. Characters Used to Separate Chusquea and Swallenochloa 
(McClure, 1973 and Soderstrom and Calderôn, 1978b) 
Chusquea Kunth Swallenochloa McClure 
Strong development of rhizomes Weak development of rhizomes 
Culms solid Culms hollow (fistulose) 
Culms usually arching Culms usually stiff, erect 
Internodes long Internodes short 
Bud complement constellate Bud complement linear 
Buds many per node Buds few per node 
Branching extravaginal Branching intravaginal 
Culm leaves persistent for a Culm leaves persistent 
time, eventually falling, not until they disintegrate 
disintegrating in place 
Foliage leaves lax, thin. Foliage leaves stiff, leathery 
usually not tessellate usually tessellate 
It is important to consider that members of Chusquea and Swallenochloa 
share at least two characters otherwise unique among bamboos. First, they 
both have multiple independent buds (of two size categories) at each node, 
which is unknown in other grasses. Second, they both have a basic 
chromosome number of x = 10, different from all other bamboos known 
cytologically. With further study these features may not remain unique for 
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Chusquea and Swallenochloa. but along with the solid culms that become 
fistulose with age and the one-flowered spikelets, the combination of 
characters is diagnostic. I conclude that it is more consistent and 
informative to submerge Swallenochloa into Chusquea. This conservative 
treatment of Chusquea results in a polymorphic generic entity that 
encompasses several related but distinct subgroups, yet is well defined 
according to the types of characters commonly used to delimit bamboo 
genera. 
One line of evidence strongly supports this conclusion by 
demonstrating the lack of discontinuity at the generic level between 
Chusquea and Swallenochloa in their bud morphology. Virtually every 
species of Chusquea so far examined has one central bud subtended by two or 
more subsidiary buds in constellate insertion, but the number and 
arrangement of the buds present a remarkable range of diversity (see 
Morphology). Two exceptions are the species Ç. culeou Desvaux and Ç. 
pinifolla (Nees) Nees, which have linear bud Insertion. It is likely that 
C. pinifolla is allied to the Swallenochloa group because of intravaglnal 
branching, but Ç. culeou has extravaginal branching. In Swallenochloa. as 
defined by McClure (1973), the number of subsidiary buds is reduced (to 
usually 2 to 4) and flank the central bud in a linear arrangement. 
Observations on bud morphology presented elsewhere (see Morphology) reveal 
that Chusquea and Swallenochloa share the same basic pattern of bud 
morphology, with the members of Swallenochloa exhibiting a reduction series 
in terms of bud number. 
Chusquea tonduzii and Ç. paludlcola of sect. Swallenochloa approach 
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Chusquea sensu McClure most closely in their moderate number of buds in 
constellate insërtion. Chusquea spencei has numerous buds arranged in the 
linear insertion typical of Swallenochloa sensu McClure. Among the other 
species of sect. Swallenochloa the number of buds is gradually reduced to 
one (just the central bud present) in Ç. smithii. There is no consistent 
discontinuity in basic bud pattern, bud number or bud insertion between 
Chusquea and Swallenochloa that would serve as a diagnostic generic 
character. It must be emphasized that McClure, because he lacked 
representative herbarium material of Swallenochloa. was unable to observe 
the full range of variation in bud morphology in this group of species. 
A parallel situation exists with respect to the two other natural 
groups treated in this study, sect. Verticillatae and sect. Serpentes. 
Each of these groups had previously been recognized as distinctive and 
probably natural, sect. Verticillatae as "the species of Chusquea with 
verticillate buds" (Soderstrom and Calderôn, 1978a) and sect. Serpentes 
under the informal designation "Platyrachis." If the same criteria used to 
segregate Swallenochloa were applied to these groups, each would have to be 
considered a separate genus. But as in sect. Swallenochloa. sect. 
Verticillatae and sect. Serpentes share with Chusquea the same basic bud 
morphology, spikelet structure, solid culms and basic chromosome number. 
At the present time, the most reasonable action is to classify these 
three natural groups formally as sections within Chusquea. recognizing this 
as a large, diverse genus. Further study of Chusquea is certain to reveal 
other such natural groups which may be formally treated as sections. 
Eventually it should be possible to group sections together into coherent 
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subgenera, but given our current knowledge of Chusquea, this is presently 
neither feasible nor desirable. 
The formal designation of sections within Chusquea automatically 
creates a sect. Chusquea (Stafleu, 1983), which includes the type species 
Ç. scandens. As presently constituted, this section includes all Chusquea 
species not belonging to one of the three well defined sections, so it must 
be considered an artificial assembledge. Sect. Chusquea sensu stricto 
comprises the core species Ç. scandens and Ç. fendleri, but other species 
undoubtedly will be assigned here as the sectional classification of 
Chusquea is refined. 
In distinguishing among species in Chusquea. certain features have 
proven to be more valuable than others. The combination of bud complement 
and culm leaf is virtually diagnostic for species but these structures are 
usually not collected or described. Other vegetative features of 
importance are foliage leaf size, texture and shape (length to width ratio) 
but leaf characters alone are often not enough to determine species. A 
branch complement may not be diagnostic in itself but will reveal some 
information about the bud complement from which it developed. 
If flowering material is available, inflorescence size and congestion 
are useful characters. Spikelet size of course is helpful, and in 
particular the relative lengths of the glumes and sterile lemmas to the 
spikelet length can be significant. However, I have noted variability in 
these proportions, and especially if a larval infestation has occurred this 
is unreliable. 
With reference to vegetative structures in Chusquea and other bamboos. 
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it must be stressed that because of the acropetal sequence of maturation, 
the basal nodes of any given axis may not be representative. Care must be 
taken during collecting to obtain culm leaves or bud/branch complements 
from midculm nodes whenever possible. At the very least, some indication 
of the variation in such structures should be noted. Ideally, bud 
complements of Chusquea should be collected and preserved in FÂA or 
alcohol, but if this cannot be done a sketch, photograph or brief 
description of the bud complement should be included as an integral part of 
the specimen. 
C. Cladistic Analysis 
The study of evolution in any group of organisms must include some 
estimation of phylogeny, as an hypothesis to be tested and rejected, 
modified or confirmed by the further accumulation of data regarding those 
organisms. Reconstruction of phylogeny is at best an imperfect process, 
but should be as consistent and objective as possible so that its 
assumptions and results are open to critical testing and revision. 
Regardless of the methods used, it is necessary to have a good taxonomic 
understanding of the group involved before undertaking a phylogenetic 
analysis. Although our taxonomic understanding of Chusquea is by no means 
complete, I believe the data presented in this study are sufficient to 
permit a limited attempt at phylogenetic analysis. It must be emphasized 
that this analysis is only preliminary; there is much room for refinement 
as these species and the genus as a whole become better known. 
Several approaches to cladistics are available (Estabrook, 1978; Funk 
and Stuessey, 1978), each with advantages and disadvantages. I chose the 
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Hennlgian method of grouping by shared derived characters (Estabrook, 1978; 
Sanders, 1981) as the most practical and informative given the type of data 
available for these bamboos, and the relative paucity of useful characters. 
Hybridization and reticulate evolution are difficult problems associated 
with the application of cladistics in botany, and represent a major reason 
why these techniques have been avoided by many plant systematists (Funk, 
1981). Although hybridization does occur in bamboos, it is relatively rare 
and thus may be eliminated as a complicating factor in the cladistic 
analysis of this group. Because of the relatively few taxa involved and 
the small number of characters under consideration, all procedures were 
performed manually. 
As outlined by Sanders (1981, p. 97), the steps followed in 
constructing a cladogram are as follows: "(1) Select a monophyletic group, 
(2) Select an outgroup, (3) Determine the evolutionary polarities of the 
character-states, (4) List the distribution of character-states in the 
taxa, (5) Group taxa by shared derived character-states." Each of the 
three well defined sections (sect. Swallenochloa. sect. Vertlcillatae and 
sect. Serpentes) was considered to be monophyletic. Following the above 
steps, a distinct cladogram was then constructed for each section. 
The most problematic step in my analysis proved to be the selection of 
an outgroup. As discussed previously (see Taxonomic Treatment), Chusquea 
is not closely related to any other bamboo genus, making the selection of a 
taxonomic outgroup (i.e., a related genus) impossible. Even within Chusquea 
the majority of species is poorly known, and thus no reliable basis for 
character-state comparison is available. To circumvent this obstacle, I 
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adopted an approach suggested by Watrous and Wheeler (1981); that Is, the 
designation of a functional outgroup (FOG) which need not be equivalent to 
a formal taxonomlc group. I chose a core group of species (equivalent to 
sect. Chusquea s. s.) within sect. Chusquea s. 1. as the functional 
outgroup. These species included, in addition to Ç. scandens and Ç. 
fendlerl. three other related species (Ç. lehmannll Pllger, Ç. serrulata 
Pilger and Ç. spadicea Pllger) which were studied but not Included in this 
work. It is recognized that this FOG is probably not plesiomorphlc (= 
primitive) in all respects, nor necessarily closely related to any of the 
three sections, but it provides a known starting point for determining the 
evolutionary polarities of a number of character-states. 
With regard to aspects of glume development and branching pattern, the 
polarity of these characters could be determined solely by reference to the 
FOG, but my decisions were reinforced by reference to broader groups. 
Basal and apical reduction in the grass splkelet are widely recognized as 
specialized trends in the family. Chusquea. with its uniform splkelet 
plan, clearly exhibits basal reduction with two usually reduced glumes and 
two sterile lemmas subtending the fertile floret. In some Chusquea species 
the glumes are as long as the splkelet, whereas in other species they are 
moderately developed or reduced. Rarely, the glumes are entirely lacking. 
I considered the absence of glumes to be the most advanced state in this 
series. 
Intravaginal branching is common, and arguably primitive In the grass 
family. Extravaginal branching is known in a number of groups, and both 
conditions can occur in a single genus (e.g. Festuca). Branching patterns 
sect. Swallenochloa 
Taxon 1 2 3 4 5 6 7 8 9 
Character 
10 11 12 13 14 15 16 17 18 19 
Outgroup 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 
angustlfolia 1 1 1 0 0 1 0 1 1 0 0 1 0 1 0 1 0 0 0 
bllimekll 1 1 1 0 0 0 0 0 0 0 0 1 0 0 0 1 0 0 0 
depauperata 1 1 1 0 0 1 0 1 0 1 0 1 0 1 0 1 0 0 0 
longlllgulata 1 1 0 1 0 0 0 0 0 0 0 1 0 0 0 1 0 1 
neurophylla 1 1 1 0 0 1 1 0 0 0 0 1 0 1 0 1 1 0 0 
smlthil 1 1 1 0 0 0 0 0 0 0 1 1 0 1 1 1 0 0 0 
spencel 1 1 1 0 1 1 0 1 1 0 0 1 0 1 0 1 0 1 0 
subtessellata 1 1 1 0 0 0 0 0 0 0 0 1 0 1 0 1 0 0 0 
tessellata 1 1 1 0 0 0 0 0 0 0 0 1 1 1 0 1 0 0 0 
tonduzii 1 0 1 1 0 0 0 0 0 0 0 1 0 0 0 0 1 0 0 
vulcanalls 1 1 1 0 0 0 0 0 0 0 0 1 0 1 0 1 0 0 0 
Figure 112. Distribution of character-states in sect. Swallenochloa 
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a. sect. Vertlclllatae 
Character 
Taxon 1 2 3 4 5 6 7 8 9 10 11 
Outgroup 0 0 0 0 0 0 0 0 0 0 0 
clrclnata 1 0 0 1 0 0 1 0 0 1 1 
coronalls 1 0 0 1 0 0 1 0 0 0 1 
llebmannll 1 1 1 0 0 0 0 0 1 0 1 
plttlerl 1 0 1 1 0 0 1 0 0 0 1 
slmpllclflora 1 0 0 0 1 1 1 1 0 0 1 
b. sect. Serpentes 
Taxon 
Character 
1 2 3 4 5 6 
Outgroup 0 0 0 0 0 0 
aspera 
lanceolata 
latlfolla 
serpens 
1 1 1 0  0  0  
1 0 0 0 0 0 
1 1 0  1 0  1  
1 1 0  0  1 0  
Figure 113. Distribution of character-states In sect. 
Vertlclllatae and sect. Serpentes 
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in bamboos in general have not been well studied, but in my opinion the 
extravaginal branching typical of many Chusquea species is specialized with 
reference to other bamboos, and primitive in the genus itself. The 
intravaginal and infravaginal branching patterns occurring in Chusquea are 
each advanced character-states with the intravaginal branching of sect. 
Swallenochloa being considered a secondary reversion. 
Character-states and their polarities for sect. Swallenochloa. sect. 
Verticillatae and sect. Serpentes are listed in Tables 5, 6, and 7, 
respectively. All characters were bimodal, and in every case, the 
primitive state is listed first and the advanced state second. 
Distribution of character-states among taxa are indicated in Fig. 112 for 
sect. Swallenochloa. Fig. 113a for sect. Verticillatae and Fig. 113b for 
sect. Serpentes. "O" is used to designate the Primitive state and "l" the 
advanced state. In the cladograms (Fig. 114-116), a single slash 
represents a unique, derived character-state (= apomorphy). A double slash 
represents the occurrence of a character-state in more than one branch (= 
clade), indicating parallelism or convergence (= homoplasy). 
Only 11 of 14 species were included in the cladogram of sect. 
Swallenochloa (Fig. 114) because three of the species (Ç. deflexa. Ç. 
maclurei and Ç. paludicola) were incompletely known. Two synapomorphies 
for the entire section were found: Character 1 (intravaginal branching) 
and Character 12 (waxy internodes). Among the possible cladograms, the one 
shown reveals several homoplasies resulting from the multiple occurrence of 
Characters 3, 4 and 17. It is very probable that Character 17 arose 
independently at least twice, given the strong separation bewteen Ç. 
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Table 5. Character-states in sect. Swallenochloa 
1. Branching extravaginal vs. branching intravaginal 
2. Bud complement constellate vs. bud complement linear 
3. Stomata level with epidermal cells vs. stomata sunken 
4. Inner ligule short (to 2 mm long) vs. inner ligule long (over 2 mm 
long, to 7 cm long) 
5. Leaves monomorphic vs. leaves dimorphic (juvenile and adult forms) 
6. Leaves at least 0.7 cm wide vs. leaves no greater than 0.6 cm wide 
7. Leaves planar, veins not projecting vs. leaves V-shaped in 
transection, veins projecting 
8. Fusoid cells present vs. fusoid cells greatly reduced or lacking 
9. Stamens 3 vs. stamens 2 
10. Glumes present vs. glumes absent 
11. Inflorescence exserted from subtending sheath (sheath normal) vs. 
inflorescence more or less enclosed by subtending sheath (sheath 
modified) 
12. Internodes not waxy vs. internodes covered with a waxy exudate that 
may be slightly sticky 
13. Foliage leaf in transection with adaxial sclerenchyma girders 
typically vertical vs. foliage leaf with adaxial sclerenchyma girders 
inversely anchor-shaped 
14. Leaves green vs. leaves yellowish 
15. Culms normally branched vs. culms unbranched 
16. Papillae developed but not overarching stomata vs. papillae well 
developed and overarching stomata 
17. Long cells of abaxial leaf epidermis all papillate vs. intercostal 
bands of long cells of abaxial leaf epidermis lacking papillae 
18. Subsidiary buds subequal vs. subsidiary buds of two size classes 
19. Culm leaf blade adaxially glabrous vs. culm leaf blade adaxially 
densely pubescent 
Figure 114. Cladogram of sect. Swallenochloa. Single slash - apomorphy, double slash = homoplasy 
ton* loV bil smi Isybli 
,11 
,15 
sect. Swallenochloa 
known to produce 
seeds/seedlings 
putative hybridization 
flowering continuously 
or nearly so 
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neurophylla and the other two species sharing this feature. 
A slightly more parsimonious cladogram can be constructed if Character 
4 (long ligules) is used to unite Ç. longiligulata and Ç. tonduzii. 
Howevmr, this throws both Characters 2 and 3 into homoplasy, which is 
unacceptable. In my estimation. Characters 2 and 3 are stronger than 
Character 4, and Character 2 is stronger than Character 3. Ligule length 
(4) can be variable even within a species. Sunken stomata (3) are typical 
of all the species of this section growing at high altitudes in the 
paramos, but Ç. longiligulata occurs at lower altitudes in the cloud 
forest. Its non-sunken stomata may indeed be primitive or might represent 
a reversion as Ç. longiligulata secondarily adapted to the cloud forest 
habitat. I consider the linear bud complement (2) more likely to be 
synapomorphic because it does not occur in the FOG or elsewhere in the 
genus, with the exception of Ç. pinlfolia. which is probably also a member 
of sect. Swallenochloa based on other features. 
Two major clades are evident (Fig. 114), although only one of them 
(including Ç. neurophylla. Ç. depauperata. Ç. spencei and Ç. angustifolia) 
is well defined, characterized by narrow leaves (6). The other apparent 
clade consists of Ç. smithil. Ç. subtessellata, Ç. vulcanalls and Ç. 
tessellata. I have found no synapomorphy to unite these four species, but 
they are morphologically very similar and should be studied in greater 
detail. Of these four species, Ç. smithil is the most specialized. 
Overall, Ç. spencei is the most specialized species in sect. Swallenochloa. 
while C. tonduzii is the least. 
There is some evidence to indicate that hybridization has occurred in 
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sect. Swallenochloa (see Hybridization). The putative combinations have 
been superimposed on the cladogram (Fig. 114) using dotted lines. Frequent 
flowering is known in Ç. subtessellata and Ç. tessellata. and strongly 
suspected in Ç. spencei and Ç. angustifolia (Figs. 1, 114). Three of these 
species are involved in the hybrid combinations depicted. It is 
interesting to note that in this section, only Ç. longiligulata. Ç. 
tonduzii and Ç. spencei have been found to produce caryopses, and seedlings 
are known only from Ç. longiligulata and Ç. tonduzii. At the present time, 
knowledge of most of these species is too scanty to permit any firm 
conclusions about the role that hybridization may have played in the 
phylogeny of this group, or the significance of the lack of seed 
production. These problems clearly require much more study, as do the 
relationships suggested by the cladogram. 
Sect. Verticillatae and sect. Serpentes were studied In less detail 
than sect. Swallenochloa. and in each case fewer useful characters were 
found. Character-states used in the analysis of sect. Verticillatae are 
listed in Table 6. The cladogram for this group (Fig. 115) is relatively 
simple, and shows two synapomorphies for the whole section: Character 1 
(buds/branches verticlllate or nearly so) and Character 11 (pseudopetlole 
with an abaxial tuft of hair). Chusquea simpliciflora is the most 
specialized species, but it is interesting to note that its buds/branches 
are not completely verticlllate. This has implications for the definition 
and homology of Character 1, but I have chosen to Ignore this problem until 
the group has been studied more intensively. The other four species are at 
approximately the same level of specialization, although Ç. plttleri and C. 
Figure 115. Cladogram of sect. Verticlllatae. Single slash = apomorphy, double slash = homoplasy 
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coronalis exhibit no apomorphies. 
Table 6. Character-states in sect. Vertlclllatae 
1. Subsidiary buds/branches strictly subtending the central bud vs. 
subsidiary buds/branches extending at least halfway around the node 
2. Central bud triangular vs. central bud circular 
3. Root thorns absent vs. root thorns present 
4. Culm leaf blade erect vs. culm leaf blade reflexed 
5. Culm leaf blade relatively broad and straight vs. culm leaf blade 
filiform and twisted 
6. Inflorescence a panicle vs. Inflorescence a raceme 
7. Apex of culm leaf sheath broad vs. apex of culm leaf sheath narrowed 
and elongate (bottle-necked) 
8. Culms erect to scandent vs. culms viny 
9. Lodicules marginally dilate with hairs nearly as long as lodicule 
vs. lodicules with short, stubby trlchomes on margins and body 
10. Fusoid cells present vs. fusold cells much reduced to lacking 
11. Pseudopetioles glabrous vs. pseudopetioles with an abaxlal tuft of 
hair 
The development of root thorns is distinctive in both Ç. llebmannii 
and Ç. pittleri. but may have arisen independently in each species, as 
indicated in the cladogram (Fig. 115). Chusquea pittleri. Ç. clrcinata and 
Ç. coronalis form a clade based on their reflexed culm leaf blades (4), a 
character which at present is unique in the genus, No evidence of 
hybridization has been detected in sect. Vertlclllatae. and little is known 
about phenology and seed/seedling production in these species, although all 
are considered to be periodic in their flowering. 
The cladogram for sect. Serpentes (Fig. 116) is the least satisfactory 
Figure 116. Cladogram of sect. Serpentes. Single slash = apomorphy, double slash = homoplasy 
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of the three analyses. I found only six characters (with two character-
states each) that could be polarized and used in the analysis. The 
probable existence of a fifth species in this group (see sect. Serpentes 
indet.) will affect the pattern once it is studied and included in the 
analysis. Further collections of Ç. aspera should advance our knowledge of 
that species and possibly provide more useful characters. The peculiar 
bud/branch complement (1) of these species is the only synapomorphy for the 
section. Chusquea lanceolate seemingly is the least specialized member of 
the group, but the others are more or less equally specialized. Again, 
there is no evidence that hybridization has been a factor in the evolution 
of this relatively homogeneous group of species. 
Table 7. Character-states in sect. Serpentes 
1. Subsidiary buds at midculm nodes several-numerous (more than 4) vs. 
subsidiary buds at midculm nodes 2(-4) 
2. Branching extravaginal vs. branching intravaginal 
3. Spikelets smooth vs. spikelets scabrous 
4. Subsidiary branches not rebranching from lower nodes vs. subsidiary 
branches rebranching extensively from lower nodes 
5. Culm leaf sheath at least 2 times as long as blade vs. culm leaf 
sheath more or less equal to blade 
6. Long cells of abaxial leaf epidermis all papillate vs. intercostal 
bands of long cells of abaxial leaf epidermis lacking papillae 
The cladograms and discussion presented here should be construed only 
as a first approximation in the study of phylogeny in Chusquea. The same 
problems which make the taxonomlc study of bamboos difficult also 
complicate the study of their phylogeny. In addition to better collections 
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and more detailed observations of the species Included here, careful 
consideration must be given to the question of homology In Chusquea, 
particularly with respect to the bud and branch complements. The narrow 
scale of the cladlstlc analyses I performed avoided many, but not all, of 
these problems. In a more comprehensive analysis, for example, the linear 
bud complement in sect. Swallenochloa may not be comparable to the two 
subtending buds In sect. Serpentes. or the verticlllate buds in sect. 
Vertlclllatae. 
Based on my own interpretation of characters in Chusquea. I consider 
the following character-states to be pleslomorphic (= primitive) in the 
genus: scandent, arching culms; erect culm leaf blade; constellate buds; 
triangular central bud; extravaginal branching; inflorescence a well 
developed panicle (not racemose or capitate); well developed glumes 
(reaching the length of the spikelet); and 3 stamens. The situation with 
respect to a number of characters, especially the buds, is probably more 
complicated and must await further study. It is unlikely that any extant 
species or group of species will be found to be "primitive," but a 
preponderance of primitive character-states may be concentrated in a given 
area. The Brazilian and Peruvian species will undoubtedly prove to be 
critical in deciphering phylogeny in Chusquea. 
D. Evolution and Biogeography 
Much has been written about evolution in the Poaceae, but relatively 
little evidence in thé form of fossils is actually available. Grass pollen 
has been reported from the Upper Cretaceous (Doyle, 1973), by which time 
the family was evidently distinct, but according to Raven and Axelrod 
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(1974, p. 595), "grasses do not become frequent in the fossil record until 
the Lower Eocene, probably correlated with the rise of grazing mammals and 
the origin of non-bambusoid grasses." Raven and Axelrod (1974, p. 594) 
described the Bambuseae as being "ancient and archaic," but there is no 
fossil evidence to support this claim, nor their statement that bambusoid 
grasses were present first. 
Thomasson (1979, 1980a, 1984, personal communication. Dept. of 
Biological Science, Ft. Hays State University, Kansas) has demonstrated 
that by the Late Tertiary, a number of grass groups were distinct, among 
these the stipoid, panicoid, arundinoid, oryzoid, and chloridoid lines. He 
has also discovered bambusoid leaf fragments from Late Tertiary strata 
(Thomasson, pers. comm.). The presumption that bamboos are unspecalized 
has led to the assumption that they are an ancient group, but the evidence 
indicates that at the earliest level of fossils other than pollen, a number 
of evolutionary lines were already distinct within the family. 
It is clear that some members of the Bambusoideae, such as Bambusa, 
are relatively unspecialized (Soderstrom, 1981). At the generic level, 
Bambusa retains such primitive characteristics as pseudospikelets, three 
well developed lodicules, six stamens and three stigmas (Soderstrom, 1981). 
However, other elements of the Bambusoideae, such as the Olyreae 
(Soderstrom, 1981) and Chusquea (see Taxonomic Treatment) are considered to 
be specialized. In this respect it is misleading to characterize the 
entire subfamily as primitive. 
Aside from passing references (e.g. Holttum, in McClure, 1973, p. vii) 
Chusquea has been virtually ignored in discussions of evolution and 
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phylogeny in the bamboos, although it exhibits some unusual features and 
may encompass as much as one-fifth of the species diversity in the 
subfamily. This omission is no doubt largely due to a lack of good 
collections and thorough study, problems pervasive in bamboo taxonomy. 
Two fossil species of Chusquea from the Late Tertiary have been 
described (Berry, 1929; Frenguelli and Parodi, 1941), both entirely from 
vegetative fragments. Although the leaves of these fossils seem to be 
pseudopetiolate, and are superficially bambusoid in appearance, there is 
insufficient evidence to justify assigning them to Chusquea or any 
bambusoid group. Thomasson (1980b) suggested that the Frenguelli and 
Parodi specimen could not even be placed within the Poaceae with certainty. 
The origin of Chusquea is an entirely speculative matter. Given that 
Chusquea is restricted to the New World, and exhibits some unique features, 
it is reasonable to assume that it arose no earlier than the close of the 
Cretaceous, when the continents of South America and Africa were 
effectively separated (Raven and Axelrod, 1974), and probably later than 
that. This necessarily assumes that Chusquea originated in South America. 
The great generic diversity of bamboos in South America (McClure, 1973), 
the primarily tropical nature of Chusquea and the fact that Central America 
as we know it did not form until the Pliocene (Dengo, 1967; Raven and 
Axelrod, 1974; Coney, 1982) would point toward such a conclusion. 
Chusquea would have had to evolve from an ancestor with hollow but 
possibly thick-walled culms, determinate inflorescences and several-
flowered spikelets. The origin of the multiple, independent, dimorphic 
buds is a mystery, but could perhaps have been derived by extreme 
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fasciation of a primary branch with the retention of the dominant axis. 
However, collateral (= subsidiary) buds are known in other monocotyledons 
(Foster and Glfford, 1974) and it is equally probable that proliferation of 
merlstematic activity could explain the derivation of the unique bud 
complement in Chusquea. I think it is possible that Chusquea or its 
immediate progenitor arose from an early arthrostylidiold line, but one 
much less specialized than the current representatives of the 
arthrostylidiold group. 
Chusquea probably evolved in lowland areas and radiated into montane 
habitats as these became available. Uplift of the Andes began in the Upper 
Cretaceous and continued gradually through the Tertiary, until the final 
major uplift in the Late Pliocene or even Early Pleistocene, when the Andes 
reached essentially their modern configuration (van der Hammen, 1974; 
Simpson, 1975). The emerging Andean region was Isolated until Ollgocene 
time from the two large eastern land areas (the northern Guianan and 
southern Brazilian regions) by an upper Amazonian sea connected with the 
Pacific Ocean (Simpson and Haffer, 1978). Because Chusquea is almost 
entirely absent from the Guianan region, I hypothesize that it evolved 
first in the southern Brazilian region and subsequently radiated into the 
Andean region, where it migrated northward and southward along the 
mountains, eventually producing its present distribution pattern in South 
America. Demonstrating the existence of "primitive" species in southern 
Brazil would tend to support the idea, but Chusquea has yet to be studied 
in that area. 
Although North and South America were separated during the Cretaceous, 
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the two continents were linked by the Late Cretaceous by an accreting arc 
of volcanic islands (Raven and Axelrod, 1974; Coney, 1982). The complex 
tectonic and volcanic events that gave rise to southern Central America 
during the Tertiary culminated in the connection of Panama to northwestern 
South America by a final land bridge in the Pliocene approximately 5.7 mya 
(Emilianl et al., 1972; Raven and Axelrod, 1974; Coney, 1982). Evidence 
from fossils/present-day patterns of distribution and endemism Indicates 
that a number of plant families were dispersing from South America to North 
America even before the Pliocene (Raven and Axelrod, 1974), and migration 
was undoubtedly facilitated by the land bridge formation. The simplest 
explanation is that Chusquea followed this pattern and migrated into 
Central America primarily through mountainous regions, eventually ranging 
into Mexico. 
The characteristic periodic flowering in bamboos was almost certainly 
established by the time Chusquea was differentiated. Even if ancestral 
Chusquea species flowered at the extended intervals typical of modern 
species, it must be assumed that they produced viable caryopses when they 
did flower. Many extant Chusquea species are notable for their lack of 
fruit (and seed) production, although some (including Ç. longiligulata. Ç. 
tonduzli. Ç. fendlerl and Ç. longifolia Swallen) are certainly known to 
produce fruits. It is difficult to postulate a mechanism to explain the 
distribution of Chusquea without seed dispersal; hence the assumption that 
ancestral Chusquea species could and did produce viable fruits. 
Little can be said in detail regarding the blogeography of Chusquea. 
As currently defined, it has the widest latitudinal range of any bamboos 
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genus, with the possible exception of Bambusa. Chusquea extends from 24° 
north latitude to approximately 47° south latitude (Parodi, 1945), 
occurring in all parts of South and Central America and Mexico, except for 
the Guianan region and the Amazon basin. One species is found only on the 
major Caribbean islands. The altitudinal range of Chusquea is from sea 
level to more or less 4,000 m, certainly greater than in any other genus of 
the subfamily. 
One interesting observation has emerged during this investigation; 
namely, that of the many (about 120) Chusquea species, only two are found 
in both South and Central America, the remainder being either strictly 
Central or South American. The bulk of Chusquea species are montane and 
are probably thus inhibited from migrating across lowland areas in 
northwestern Colombia and Panama (Holdridge and Budowski, 1956; Myers, 
1969). The two species which do occur in both regions grow at relatively 
low altitudes and thus are not so restricted. 
Geological and paleoecological evidence accumulated in recent years 
strongly suggests that, contrary to previous assumptions, the tropical 
forests were not stable, particularly during the Pleistocene (Vuilleumier, 
1971; van der Hammen, 1974; Simpson and Haffer, 1978). With reference to 
Amazonian families and genera, Simpson and Haffer (1978) state that the 
major groups and many of their distribution patterns were established 
during the Tertiary, but add that Pleistocene climatic changes appear to 
have been a major factor in the specific and subspecific differentiation of 
many of these organisms. The Pleistocene changes which took place involved 
the effects of repeated climatic fluctuations between semiarid and humid 
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conditions, with the drier periods occurring during glaciations. As a 
result of the increased aridity, the forests retreated to areas still 
receiving enough rainfall to support such vegetation, consequently 
fragmenting the biota and encouraging allopatric speciation (Simpson and 
Haffer, 1978). 
Andean vegetation, including piramos and cloud forests, was also 
strongly influenced by Pleistocene events (van der Hammen, 1974; Simpson, 
1975), as the altitudinal limits of vegetation belts were alternately 
lowered and raised. As a montane forest genus, Chusquea was unquestionably 
affected by the changes, but its taxonomy is still so incomplete that 
speciation patterns remain confused, and few inferences regarding its 
evolutionary history are possible at present. However, some information 
from this study is available, and specific remarks concerning the three 
monophyletic sections are in order. 
Chusquea sect. Verticillatae is a rather specialized, primarily 
Central American group. I believe that the verticillate species evolved 
relatively recently in Central America, after the connection of Panama to 
South America. The center of origin is probably in the lower montane 
forests of southern Central America, where all the extant species occur. 
One of the most widespread species is Ç. liebmannii (Fig. 137), extending 
from northwestern Costa Rica almost to northern Mexico. It usually 
inhabits somewhat drier areas than most Chusquea species, and attains the 
northernmost distribution (24° north latitude) of any member of the genus. 
The most specialized verticillate species, Ç. simpliciflora. has reversed 
the trend and evidently migrated southward, into Venezuela and along the 
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coastal humid forest corridor into Ecuador (Fig. 140). 
The species of sect. Serpentes represent another specialized 
evolutionary line, but one that probably originated in the montane forests 
of the western central region of South America, possibly southern Colombia 
and Ecuador. This group could be older than sect. Verticillatae, arising 
before the Pliocene land bridge and migrating northward. Chusquea serpens 
is the other species occurring in both Central and South America (Fig. 
146), but it seems to have followed the general movement northward, 
extending as far as Costa Rica. It possibly gave rise to Ç. lanceolata, 
which ranges from Honduras to Mexico (Fig. 142), although this is not 
consistent with the cladogram (Fig. 116). 
The current distribution pattern of sect. Swallenochloa poses an 
interesting biogeographic problem. The 14 species of this section are 
divided evenly between Central and South America, with no species occurring 
in both regions. Twelve of these species are characteristic of 
pâramo/subpâramo vegetation above 2500 m elevation, and the remaining two 
are found in the cloud forest zone between 1500 and 2500 m. Intervening 
between the mountainous regions of Central and South America are large 
expanses of lowlands in the Isthmus of Panama, presenting an "oceanic" 
barrier to high altitude species. Proposing a plausible process of 
dispersal compatible with the suspected phylogeny of this group presents 
major difficulties. 
The assumptions upon which my analysis rests are that (1) sect. 
Swallenochloa is a monophyletic group, and (2) ancestral sect. 
Swallenochloa species produced viable caryopses on a regular basis. The 
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first assumption is reasonable, based on morphological evidence, and the 
second assumption is necessary to explain dispersal (see prior discussion). 
It is known that the habitats of the high tropical Andes were not formed 
until the Late Pliocene (Alvarez, 1971; Raven and Axelrod, 1974; van der 
Hammen, 1974; Simpson, 1975), and Simpson (1975) suggested that for the 
most part the flora of these habitats must have arisen no earlier than the 
Late Pliocene, undergoing most of their subsequent evolution in the 
Pleistocene. 
If a South American origin for sect. Swallenochloa is assumed, the 
relationship between sect. Swallenochloa and its ancestral, lower altitude 
chusqueoid stock may best be understood in terms of adaptive radiation into 
the developing pâramo habitat during the Pleistocene (Soderstrom and 
Calderon, 1978b). The speciation patterns in the South American species of 
sect. Swallenochloa are accounted for by this model. Adaptive radiation in 
equatorial highlands has been treated in an insular context (Vuilleumier, 
1971; Carlquist, 1974; van der Hammen, 1974; Simpson, 1975). Once the 
ancestral sect. Swallenochloa complex invaded the upper montane habitats, 
its subsequent evolution was governed in large measure by the glacier-
induced climatic cycles of the Pleistocene. Limits of cool, upper montane 
habitats such as the pâramo and subpâramo were greatly expanded in area and 
lowered in altitude during glacial periods (Vuilleumier, 1971; van der 
Hammen, 1974; Simpson, 1975) and gene flow, aided by long-distance 
dispersal, could have occurred more easily. These mountain-top "islands" 
became more isolated during non-glacial intervals, intensifying pressures 
for speciation (Simpson, 1975). 
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The geographical isolation of populations of a widespread Ç. 
tessellata-like ancestor through this process probably produced the 
relatively narrow endemism seen in four of the more southern sect. 
Swallenochloa species, Ç. depauperata. Ç. maclurei. Ç. neurophylla. and Ç. 
smithii (Fig. 118). The polymorphism of Ç. tessellata may be the result of 
gene flow during times of pâramo expansion among populations of just such 
an ancestral species (or species-complex) which then migrated northward. 
Two of the most specialized species in sect. Swallenochloa. Ç. angustifolia 
and Ç. spencei. were more likely derived through horizontal radiation at 
upper elevations (Simpson, 1975). The distributions of these two northern 
species are sympatric (Figs. 121-122), and coincide with the Andean 
structural unit of the Cordillera Oriental in Colombia and Venezuela 
(Simpson, 1975; Berry, 1982). All evidence points to a very close 
relationship between these two species, but this needs to be studied in 
much greater detail. Although classified as Ç. tessellata, a lone 
vegetative specimen from the isolated Sierra Nevada de Santa Marta (Fig. 
133) in extreme northwestern Colombia probably represents a distinct, 
endemic species. This range is of relatively recent origin and exhibits a 
high level of endemism with respect to other higher vascular plant genera 
(Simpson, 1975). The ancestor of this bamboo species almost certainly 
arrived by long-distance dispersal. 
The situation regarding sect. Swallenochloa in Central America is less 
clear. Five species are endemic to the Talamanca range of Costa Rica and 
northern Panama (Figs. 124, 128-129, 131-132). This area may represent a 
secondary center of diversification, from which subsequent northward 
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dispersal occurred. Chusquea deflexa is found in one site at the junction 
of Honduras, El Salvador and Guatemala (Fig. 123). It is closely related 
to Ç. subtessellata and Ç. vulcanalis. and I believe it is derived from 
that line. The large geographic gap between this species and Ç. bilimekii 
in central Mexico is almost certainly an artifact (Fig. 123). I predict 
that when the high altitudes of southern Mexico are better collected, more 
populations of sect. Swallenochloa species (possibly new) will be found. 
The great morphological similarity between Ç. tessellata (South 
America) and Ç. subtessellata (Costa Rica) lends some support to the idea 
that the ancestor of Ç. subtessellata arrived in Central America through 
long-distance dispersal. Chusquea tessellata is a widespread (Fig. 133) 
and polymorphic species, and its propagules might be expected to exhibit 
the "Founder" effect (Carlquist, 1974). Indeed, populations of Ç. 
subtessellata are relatively uniform in their morphology over the range of 
the species. Long-distance dispersal of sect. Swallenochloa propagules 
must be presumed to have occurred at least twice in order to explain the 
close relationship between Ç. tessellata and Ç. subtessellata. and the 
presence of Ç. tessellata (or something closely related to it) in the 
Sierra Nevada de Santa Marta, The caryopses of sect. Swallenochloa or even 
other Chusquea species are not modified to withstand the passage through 
the digestive tract of a bird, nor are they modified for attachment to fur 
or feathers. Sect. Swallenochloa species do grow in moist, muddy habitats, 
and thus the only remaining instrument of dispersal is the apocryphal 
"dirty" bird, carrying seeds trapped in mud on its feet or body. This is 
an admittedly weak "weak link" in the chain of events, but at present is 
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the only possible explanation. 
As an alternative to a strictly South American origin, it is also 
possible that an ancestral sect. Swallenochloa complex originated at lower 
altitudes in Central America or in the area of the connection of Central 
and South America after the land bridge formation in the Pliocene. Such a 
complex may have become widespread at lower elevations, dispersing 
northward into Mexico and southward along the Andes, subsequently radiating 
into the high montane habitats in which extant sect. Swallenochloa species 
occur. Alternatively, the ancestral complex may have radiated into the 
high mountains of the Talamanca range, later dispersing northward and 
southward. Long-distance dispersal may have occurred simultaneously with 
other speciation events to produce the present pattern of distribution in 
this group. In any event, the lower altitude ancestral taxa must be 
presumed to have become extinct, with the two extant species of lower 
altitudes (Ç. longiligulata and Ç. maclurei) thus representing middle 
altitude relicts. 
With reference to the cladogram of sect. Swallenochloa (Fig. 114), the 
relative positions of C. smithii and Ç. subtessellata and Ç. vulcanalis may 
be flipped, such that Ç. smithii is interposed between Ç. vulcanalis and Ç. 
tessellata. Seen in this way, it becomes clear that the more specialized 
South American species line up with each other, with the less specialized 
Central American species grouped together toward the left. This 
arrangement tends to support a Central American origin where the less 
specialized species arose and still persist, with the provision that Ç. 
subtessellata probably represents a secondary introduction into Central 
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America by long-distance dispersal. However, it must be pointed out that 
three species in sect. Swallenochloa are not included, and thus the 
configuration of the cladogram probably does not accurately reflect all the 
relationships within the group. Chusquea maclurei, one of these excluded 
species, is vegetatively very similar to Ç. tonduzii and Ç. longiligulata. 
but is a narrow endemic restricted to Ecuador (Fig. 118). 
Clearly, the evidence regarding the origin and evolution of sect. 
Swallenochloa is primarily circumstantial, and much about the biology of 
these pâramo bamboos remains to be learned. I suggest that isozyme studies 
would provide very useful data for resolving this question. Until such 
data, as well as better collections of these bamboos, are available to 
confirm or contradict one of these hypotheses, the possibilities remain 
open. However, I favor a South American origin for sect. Swallenochloa. 
without excluding the possibility that a lower altitude ancestral complex 
may have been relatively widespread in the area of northern South America 
and the Isthmus of Panama. 
From this study a pattern of diversification in Chusquea has emerged, 
based on modification of habit and branching (see Morphology). Although 
its origin is unknown, the development of the unique bud complement in 
Chusquea was a major evolutionary step. Once multiple, independent 
subsidiary buds could be produced in combination with the major iterative 
central bud, almost any combination of bud number and branching pattern 
became possible, thus permitting extreme variations in vegetative 
morphology. I believe this potential for vegetative plasticity may account 
for the extensive speciation that has occurred in Chusquea. which was 
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evidently a successful survivor of Pleistocene upheavals. 
Large gaps still exist in our collections and taxonomic understanding 
of the bamboos (and other tropical organisms as well). My tentative 
interpretations of evolutionary history and biogeography in Chusquea are 
based on available information, but as more data are collected, revision 
will surely become necessary. I regard the above conclusions as a 
preliminary framework that will serve as a starting point for further 
studies in Chusquea. 
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VIII. TAXONOMIC DESCRIPTIONS 
A. Chusquea Kunth 
Chusquea Kunth, Synopsis Plantarum, Vol. I, p. 151. 1822. 
Rettbergia Raddi, Agrost. Bras., pp. 17-18. 1823. 
Dendragrostis Nees (as subgenus), Linnaea 9:487. 1835. 
Coliquea Steudel ex Bibra, Denkschr. Kaiserl. Akad. Wiss., Math.-Naturwiss. 
Kl. 5(2):115. 1853. Nomen nudum. 
Moya Acosta Solis, Contr. No. 71 al Instituto Ecuatoriano de Ciencias 
Naturales pp. 39, 43. 1969. Nomen nudum. 
Swallenochloa McClure, Smithsonian Contr. Bot. 9:106-112. 1973. 
Diagnosis: Culms solid, usually becoming fistulose as they age, 
normally branching in the vegetative state; culm leaf sheaths lacking 
auricles, blades articulated with the sheaths but usually erect, the base 
of the blade as wide as or slightly narrower than the apex of the sheath 
but not pseudopetiolate; nodes at mid-culm with one larger central bud 
subtended by 2-numerous, smaller, independent subsidiary buds, these 
constellate or linear in arrangement, all buds of the same (primary) order 
but comprising two (or rarely three) size classes (rarely all buds 
subequal, constituting one size class), this dimorphism persisting when the 
branches develop; inflorescence determinate, usually a panicle (a small 
raceme in one species); spikelets consisting of two glumes, two sterile 
lemmas and one perfect floret, rachilla not prolonged above the terminal 
fertile floret, disarticulation above the glumes and below the sterile 
lemmas ; lodicules 3, vasculated; stamens 3 (rarely 2); ovary glabrous, 
stigmatic branches 2; fruit a caryopsis. 
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Description: Rhizomes leptomorph, pachymorph or amphimorph. Culms 
erect, arching at tips, scandent, or clambering and viny, up to 7 cm basal 
diameter, from less than 1 m tall to over 20 m long in some of the viny 
species, normally branching in the vegetative state. Internodes usually 
terete, often slightly flattened or shallowly sulcate above the central 
bud, distinctly sulcate in a few species, solid, usually becoming fistulose 
as the culms age, green, golden-yellow, purple or variously mottled, in 
section Swallenochloa often covered with a thin, waxy exudate that may be 
sticky when fresh. Culm leaves various, persistent, deciduous, or 
caducous, auricles lacking, the blade usually articulated with the sheath, 
usually erect (reflexed in two species), the base of the blade as wide as 
or slightly narrower than the apex of the sheath, but not pseudopetiolate; 
girdle may be well developed; inner ligule usually manifest, ciliolate; 
outer ligule usually lacking. Nodes at mid-culm with one larger triangular 
or circular central bud subtended by 2-numerous, smaller, independent 
subsidiary buds, these variable in position and arrangement but often 
constellate (sensu McClure, 1973) or linear, all buds of the same (primary) 
order but comprising two (or rarely three) size classes (Fig. 7), this 
dimorphism persisting when the branches develop, rarely all buds subequal, 
with no one bud dominant. Branching extravaginal, infravaginal or 
intravaginal (Fig. 8), the branch complement unrestricted pleioclade 
(McClure, 1973), the subsidiary branches developing first, the central 
branch developing simultaneously with the subsidiaries (section 
Swallenochloa) or tardily or not at all. Foliage leaves with sheaths 
weakly to strongly carinate, the margins usually ciliolate near the apex, 
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oral setae lacking; blades extremely variable in size and texture, 
abaxially tessellate in some species; pseudopetiole usually distinct but 
relatively short (to 6 mm); outer ligule present, often well developed, or 
lacking; inner ligule usually chartaceous, variable in length but in at 
least two species extremely well developed, reaching 7 cm. Inflorescence 
semelauctant (McClure, 1973), a few- to many-flowered, congested to open or 
sometimes capitate panicle, in Ç. simpliciflora a 3-4-flowered raceme. 
Spikelets cylindrical, or laterally or dorsally compressed, variable in 
length, the largest (in Ç. galeottiana Ruprecht and Ç. longifolia Swallen) 
reaching nearly 2 cm; typically consisting of two glumes, two sterile 
lemmas and one perfect floret, but occasionally with two perfect florets in 
individual specimens of a few species; rachilla not prolonged above the 
terminal fertile floret; disarticulation above the glumes and below the 
sterile lemmas. Glumes 2, reduced and scalelike or well developed, lacking 
in a few species. Sterile lemmas 2, well developed, usually extending at 
least one-half the spikelet length, sterile lemma II often as long as or 
longer than the lemma. Fertile lemma fully embracing its palea only 
basally at maturity, more or less equal in length to the palea. Palea 
usually dorsally convex, narrowly sulcate near the apex only to sulcate for 
the entire length and 2-keeled, rarely (in Ç. capitata Nees) similar to its 
lemma (i.e.,laterally compressed, 1-keeled and not sulcate). Lodicules 3, 
vasculated, the anterior two asymmetrical and paired; the posterior one 
symmetrical and usually smaller; all at least weakly vasculated; apices 
usually ciliate. Stamens usually 3, only 2 in Ç. angustifolia and Ç. 
spencei. filaments filiform, free; anthers linear. Ovary glabrous. 
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stigmatlc branches 2. Fruit a caryopsis, rarely found. 
Chromosome number: x = 10, 2n = 40. 
Synoptical Key to the Sections of Chusquea 
I. Buds/branches at mid-culm nodes numerous, vertlclllate or nearly so 
sect. Verticillatae 
I. Buds/branches at mid-culm nodes few to numerous, variable but not 
vertlclllate II 
II. Branching intravaginal; subsidiary buds/branches more or less 
linear, often flanking the central bud; culms erect 
sect. Swallenochloa 
II. Branching extravaginal or Infravaglnal; subsidiary buds/branches 
constellate, subtending the central bud; culms viny or erect at 
base and arching or clambering above Ill 
III. Branching infravaginal; subsidiary buds at mid-culm nodes 2(-4); 
culms viny sect. Serpentes 
III. Branching extravaginal or Infravaginal; if infravaginal, then 
subsidiary buds at mid-culm nodes several-numerous (more than 4); 
culms erect at base, usually arching or clambering above 
sect. Chusquea 
B. Chusquea section Chusquea 
Diagnosis: Culms erect at base, usually arching or clambering above; 
branching extravaginal or infravaginal; subsidiary buds at mid-culm nodes 
several-numerous (more than 4) in a constellate arrangement, subtending the 
central bud. 
Type: Chusquea scandens Kunth. 
At the present time, sect. Chusquea includes all species of the genus 
not placed in any of the other three well defined sections. It is 
impossible to provide more than a broad diagnosis of this section given the 
wide diversity encompassed by the 100 or so included species, although 
eventually the concept of the section will be considerably narrowed. 
Chusquea scandens. as the type of the genus, automatically becomes the type 
for sect. Chusquea. Descriptions and comments are provided as examples for 
159 
two common, widespread species in this section, Ç. fendleri Munro and Ç. 
scandens. 
1. Chusquea fendleri Munro, Trans. Linn. Soc. London 26:61-62. 1868. 
Figs. 42, 44-45, 117. 
Rhizomes leptomorph, possibly amphimorph. Culms erect at base, 
arching and clambering above, to 2(-3) cm diam., to 8 m tall. Internodes 
cylindrical, 12.5-38(-50) cm long, smooth to scabrous or pubescent below 
the node. Culm leaves 6.5-IS.5(-27) cm long; sheaths mostly persistent, 
triangular, often fused at base for up to 2 cm, 5.5-12.5(-20.5) cm long, 
(2-)2.5-12 times as long as blade, abaxially pubescent to scabrous or 
smooth (on the younger ones); the margins often ciliate toward the apex; 
blades triangular, 0.7-3.5(-6.5) cm long, abaxially glabrous, the apex 
short subulate, the margins smooth; girdle developed, to 2-3 mm wide, 
pubescent; inner ligule to 1-2 mm long, ciliolate; outer ligule lacking. 
Ncdes swollen, at mid-culm with one triangular central bud subtended by 
several-many smaller subequal buds in a constellate arrangement; down-
curving adventitious roots present at nodes; sheath scar dipping slightly 
below the bud complement; supranodal ridge prominent. Branching 
extravaginal, central bud often developing, the central branch sometimes as 
robust as the main culm and rebranching; the subsidiary buds developing 
into unbranched leafy branches up to 35(-66) cm long; branches 
15-35(-42-70) per complement. Foliage leaves 4-6 per complement; sheaths 
weakly carinate, glabrous, margins ciliate toward apex; blades 6.5-17.5 cm 
long, 0.5-1.3(-2) cm wide, L:W=8-19.5, the adaxial surface glabrous, the 
abaxial surface or pilose in the Colombia and Lara, Venezuela populations. 
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not tessellate, the apex short setose, the margins thin, scabrous, the base 
slightly asymmetrical, one side attenuate, the other rounded-attenuate; 
jpseudopetiole 1-3 mm long; outer ligule a mere rim, 0.2-0.4 mm long; inner 
ligule rounded-truncate, 0.5-1.5(-6.5) mm long, glabrous. Inflorescence a 
narrow but not spicate panicle 8-20 cm long, fully exserted from the 
subtending sheath; rachis angular, glabrous, the ridges smooth to scabrous; 
branches appressed, angular, to more or less 2 cm long, glabrous; pedicels 
1-6 mm long, angular. Spikelets 5-8.4(-10) mm long, slightly dorsally 
compressed to cylindrical. Glumes 2, almost obsolete; glume I scale-like, 
0.2-0.4(-0.5) mm long; glume II rarely extending as much as 1/10 the 
spikelet length, scale-like, 0.2-0.6(-0.8) mm long. Sterile lemmas 2; 
sterile lemma I extending 2/3-1/2 the spikelet length, 2.8-4.7 mm long, 
subulate, abaxially and adaxially glabrous, margins ciliate toward apex, 
1-, 3- or 5-nerved; sterile lemma II 3/4-1/2 the spikelet length, 3.4-5.3 
mm long, subulate, abaxially and adaxially glabrous, margins ciliate toward 
apex, 1-, 3- or 5-nerved. Fertile lemma 5.1-7.7(-8.9) mm long, apiculate-
subulate, abaxially and adaxially glabrous (6-)7- or 9-nerved. Palea 
2-keeled, sulcate toward the apex, 5.3-7.3(-8.3) mm long, apiculate, 
scabrous between the keels toward apex, otherwise glabrous, 4-nerved. 
Lodicules 3, to 1.4 mm long; the anterior pair broader. Stamens 3; anthers 
3.8-4.5 mm long. Fruit unknown. 
Type: VENEZUELA: Aragua: in and about Colonia Tovar, 6000-7000 ft, 
1856-7, A. Fendler 1627 (Holotype: K (2 sheets); Isotype: MO 2116731). 
Other specimens examined: VENEZUELA: ANZ0ATE6UI: Cerro Peonia (Cerro 
Los Pajaritos), above Sta. Cruz, headwaters of Rfo Manantiales, E of 
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Berganti'n, 20 Mar 1945 (FL), Stevermark 61635 (US, VEN); ARAGUA: Dtto. 
Ricaurte, ca. 5 km W of Colonia Tovar by road to El Junquito, 11 Mar 1979 
(FL), Davidse & Gonzalez 16226 (MO, VEN); Colonia Tovar, 1985, Escalona 253 
(ISC); Nov 1917 (FL), Jahn 1295 (US, VEN); cerca de los limites con el 
Distrito Federal, Pico Codazzi, faidas que miran al sureste, al NO de 
Colonia Tovar, 3 Dec 1977 (FL), Steyermark et al. 115482 (MO); Colonia 
Tovar, Oct 1926 (FL), Voronoff 429 (VEN); 1926 (FL), Woronow 7305 (US); 
DISTRITO FEDERAL: El Avila, 2 Sep 1978 (FL), Braun s. n. (VEN); Parque 
Nacional El Avila, along trail from Avenida San Juan Bosco to Asiento de la 
Silla, 4 Feb 1979 (FL), Carpenter et al. 908 (NY); Junquito, 12 Mar 1940, 
Chase 12448 (US); Silla de Caracas, Kuntze 1574 (NY); Cerro Avila, cerca 
del Hotel Humboldt, 31 Jul 1976 (FL), Manara s. n. (US, VEN); 1 Aug 1976 
(FL), Manara s. n. (MO, US, VEN); El Junquito, 24 Sep 1943, McClure 21236 
(ISC, US); El Avila, above Los Flores, 2 Oct 1943, McClure 21444 (US); 
Asiento of the Silla de Caracas, 28 Oct 1943 (FL), McClure 21275 (ISC, US); 
Parque Nacional El Avila, between Pico El Avila and the city of Caracas, 20 
Jul 1979 (FL), Nee & Whalen 16801 (F); Parque Nacional El Avila, ridgetop 
in vicinity of "Lagunazo," between Pico El Avila and Pico Occidental, above 
the city of Caracas, 21 Jul 1979 (FL), Nee & Whalen 16813 (F); along 
roadside at "Monte Grappa," turnoff 1 km before town of El Junquito, 27 Feb 
1979 (FL), Plowman 7770 (F); between El Junquito and Colonia Tovar, 5-6 Apr 
1962, Soderstrom 956 (US); LARA: high point of road to Los Aposentos, 
about 7 km by road from Bodega Los Naranjos on the road from Humocaro Bajo, 
17 Jan 1982, Clark et al. 233 (ISC); Carretin Agua de Obispo, Carache-
Humocaro, 1985, Escalona 226 (ISC). 
Figures 117 and 118. Distribution patterns in five species of Chusquea 
Figure 117. Distribution of £. fend1eri 
Figure 118. Distributions of £. depauperata, maclurel, 
£. neurophylla, and C. smithii 
S 
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Chusquea a££. fendleri Munro 
Specimens examined: COLOMBIA: CALDÀS: Manizales, Gallinaso (N of 
Manizales, 10 Feb 1982, Clark et al. 257 (ISC); La Francia (S of 
Manizales), 14 Feb 1982, Clark et al. 263 (ISC); Stf of Manizales, just 
outside of Villamaria, 14 Feb 1982, Clark et al. 264 (ISC); CUNDINAMARCÂ: 
region of Bogota, 1919 (FL), Bro. Ariste-Joseph s. n. (US); near San 
Miguel, along road from Bogota to Fusagaguga, 30 Apr 1944 (FL), Killip 
38084 (F, US); CUNDINAMARCA/BOYACA: Umbita-Villapinzdn road, about 22 km 
from Villapinzôn, 8 Aug 1982, Clark & Cavelier 288 (COL, ISC); MA6DALENA: 
Sierra Nevada de Sta. Maria, hoya del Rfo Donachui, 12 Oct 1959, 
Cuatrecasas & Romero Castaneda 24807 (US); META: main north affluent of 
Rfo Grande (?), S of Cord, de las Cruces, S slope of Paramo de Sumapaz, 20 
Aug 1943 (FL), Fosberg 20867 (US); NORTE DE SANTANDER: Toledo-Chinacota 
road, eastern slope, 14 Aug 1982 (FL), Clark & Cavelier 298 (COL, ISC); 
TOLIMA: Cerro Bravo, road from Manizales to Bogota, not far from the 
Caldas border, 12 Feb 1982, Clark et al. 262 (COL, ISC). 
Chusquea fendleri. one of several species described by Col. Munro in 
his famous monograph (1868), is distinguished by its narrow but not spicate 
panicles and glabrous spikelets, slightly dorsally compressed or 
cylindrical, with the glumes much reduced. The glumes, which are almost 
obsolete, form a small cupule at the base of the spikelet. Vegetatively, 
this species is characterized by having cylindrical internodes, swollen 
nodes with prominent adventitious roots and a reduced outer ligule on the 
foliage leaf (in contrast to Ç. scandens). An inhabitant of montane 
forest, Ç. fendleri ranges from 1800 to 2100 m in elevation. 
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The Colombian specimens of this species, cited here as Ç. aff. 
fendlerl. are similar to the Venezuelan material in many respects, but tend 
to have larger, somewhat wider foliage leaves that are abaxially pilose, 
and longer spikelets with slightly better developed glumes. Measurements 
for the Colombian specimens are Included in parentheses in the description. 
The Colombian collections also occur in montane forest but at generally 
higher elevations (1900-2900 m). Until representative collections of Ç. 
fendlerl from the intermediate area of Venezuela are available, I prefer to 
designate the Colombian specimens as Ç. aff. fendlerl. 
McClure, in label data from his collection 21275, noted that there 
were numerous seedlings present along with the old flowering plants. 
Although I have not found mature caryopses of this species, it apparently 
does produce viable seed. 
2. Chusquea scandens Kunth, Synopsis Plantarum 1:254. 1822. 
Figs. 5b, 15, 46-47, 119. 
Nastus chusque H.B.K., Nova Genera et Species Plantarum 1:200-201. 
1816. Lectotype: ECUADOR: in montanis frigidls prope urbem Loxa, Amer. 
Merld. Bonpland 3386 (P; Isolectotype: US frag.). 
Bambos chusque Poiret, Encyclopédie Méthodique Botanique, supplement 
5:494. 1617. No type specimen cited. 
Chusquea dombeyana Kunth, Revision des Graminées, Part 6 (Botany), 
pp. 553-554 and pi. 191. 1832. Holotype: PERU. Dombey (P). 
Chusquea iamesonil Steudel, Syn. PI. Glum. p. 337. 1854. Holotype: 
ECUADOR: in andlbus Qultensibus. Jameson 631 (P?; isotype: US). 
Chusquea qultensis Hackel in Sodiro, Anales Univ. Centr. Ecuador 
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3(25):484. 1889. Nomen nudum. 
Chusquea quitensls Hackel, Oesterr. Bot. Z. 53:154. 1903. 
Holotype: ECUADOR: in silvis subandinis montis Pichincha ad 3000 m. 
Sodiro (JE?; isotype: Q). 
Chusuqea quitensis var. patentissima Hackel, Repert. Spec. Nov. 
Regni Veg. 6:161. 1908. Holotype: BOLIVIA: Unduavi in Nord-Yungas, 
im Walde, bis 5 m hoch, 3400 m. 12 Feb 1907. Buchtien 839 
(JE?; isotype: US). 
Chusuqea meyeriana var. patentissima (Hackel) E.-G. Camus, Les 
Bambusées 1:94. 1913. Based on Buchtien 839. 
Common names: chusco, chusque, suru, suro, carriso, kurcur (kurkur), 
shibur, ango suro, malloa. 
Rhizomes possibly amphimorph. Culms erect below, arching and scandent 
above, 0.8-2.5 cm diam., to 8 m tall. Internodes shallowly sulcate for 
nearly the full length above the central bud, 11-24.5 cm long, smooth, 
usually scabrous to pubescent just below the nodes. Culm leaves more or 
less the length of the internode, 8.5-34 cm long; sheaths persistent, 
triangular, often but not always fused up to 2 cm above the base, 5.5-30 cm 
long, 3-12.5 cm wide at the base, 2-16 times as long as blade, those from 
mid-culm nodes or higher usually 2-8 times as long as blade, abaxially 
glabrous to hirsute, the hairs often deciduous with age, the margins 
ciliate near the apex; a corky ridge often extending horizontally from the 
sheath base, prominent in some specimens (to 5 mm) and lacking in others; 
blades persistent, triangular, 0.9-6.4 cm long, abaxially glabrous to 
hirsute, the apex short setose, the margins ciliate; girdle usually 
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developed, 1-5 mm wide, usually pubescent; inner ligule stiff, 0.5-4.5 mm 
long, ciliolate; outer ligule lacking. Nodes swollen, at mid-culm with one 
triangular central bud subtended by numerous smaller subequal buds in a 
constellate arrangement; sheath scar dipping slightly below the bud 
complement; supranodal ridge prominent. Branching extravaginal, central 
bud usually developing into a robust branch more or less equal in size to 
the main culm and rebranching; the subsidiary buds developing into leafy 
branches up to 53 cm long that sometimes rebranch, 10-40(-60) branches per 
complement. Foliage leaves 3-6 per complement; sheaths carinate, glabrous, 
the margins smooth to ciliate; blades 6-19.5 cm long, 0.8-2.6 cm wide, 
L:W=5-14.5, the adaxial surface glabrous, not tessellate, the abaxial 
surface glabrous or sparsely pilose, not tessellate or sometimes weakly so, 
the apex short setose, the margins cartilaginous, smooth to scabrous, the 
base rounded to attenuate; pseudopetiole distinct, 1.5-4 mm long; outer 
ligule a conspicuous, stiff, often split rim 0.5-2.5 mm long, glabrous or 
sometimes ciliate; inner ligule tapering to truncate, 0.5-3.5(-5.5) mm 
long, sometimes abaxially pubescent. Inflorescence an open panicle 3-25 cm 
long, usually fully exserted from the subtending sheath; rachis sparsely to 
densely pilose, complanate, one side rounded, the other ridged, the ridges 
ciliate; branches stiffly spreading, sometimes reflexed, arising only from 
the ridged side of the rachis, angular, 2.5-6.5 cm long at the base of the 
panicle, pubescent; pulvini prominent at branch bases; pedicels 0.5-2 mm 
long. Glumes 2; glume I more or less 1/10 the spikelet length, scale-like, 
0.5-1.5 mm long, rounded, abaxially glabrous to pubescent, 0-1-nerved; 
glume II more or less 1/5 the spikelet length, 0.8-2.5 mm long, rounded or 
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acute, abaxially glabrous to pubescent, 0-, 1- or 3-nerved. Sterile lemmas 
2; sterile lemma I 1/2-5/8 the spikelet length, 2.2-5.9 mm long, apiculate 
to awned, abaxially glabrous to pubescent below the apex, adaxially 
pubescent below the apex, 3- or 5-nerved; sterile lemma II 5/8-3/4 the 
spikelet length, 2.7-6.5 mm long, apiculate to awned, abaxially glabrous to 
pubescent below the apex, adaxially pubescent below the apex, 3- or 
5-(7-)nerved. Fertile lemma more or less equalling the spikelet, 4.4-8.3 
mm long, apiculate to awned, abaxially glabrous, sometimes scabrid along 
mid-nerve, adaxially pubescent below apex, (5-)7-(9-)nerved. Palea 
2-keeled, sulcate toward the apex, 3.8-7.2 mm long, apiculate, scabrous-
pubescent toward apex, otherwise glabrous, (2-)4- or 6-nerved. Lodicules 
3; anterior pair 1.3 mm long, the upper margins ciliate; posterior lodicule 
0.9 mm long, narrower than the anterior pair, ciliate on the upper margin. 
Stamens 3; anthers 2-4.3 mm long. Ovary glabrous. Fruit a caryopsis. 
Type: ECUADOR: in montanis frigidis prope urbem Loxa, Amer. Merid., 
M. Bonpland 3386 (Lectotype: P; Isolectotype: US.frag.). 
Other specimens examined: BOLIVIA: (FL), Bang 1826 (MO), Im Bergwald 
des Rfo Saujiana, Oct 1911 (FL), Herzog 2383 (US); COCHABAMBA: Km 104 del 
camino al Chapare, 10 Dec 1966 (FL), Steinbach 586 (MO); Prov. Chapare, 
about 70 km SW of Todos Santos at Km 97, 101, 102 & 104, 19 May 1963 (FL), 
Ugent & Ugent 5034 (ISC, US); LA PAZ: Nord-Yungas Unduavi im Walden, 12 
Feb 1907 (FL), Buchtien 839 (US); (FL), Buchtien 4185 (US); Nor-Yungas, 
Coroico, 25 Dec 1923, Hitchcock 22725 (US); Nor-Yungas, Bella Vista, 26 Dec 
1923 (FL), Hitchcock 22742 & 22747 (US); Murillo, Zongo Valley, 4 Jul 1981 
(FL), Renvoize et al. 4274 (MO); Prov. Murillo, upper Valle de Zongo, 33.8 
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km NE from the junction of road to Chacaltaya, 1 Mar 1980 (FL), Solomon 
5223 (MO, US); Nord-Yungas Unduavi im Walden, 12 Feb 1907 (FL), Buchtien 
839 (US). COLOMBIA; Bro. Ariste-Joseph s. n. (US 1124844); (FL), Mutis 
2579 (US 1561885); (FL), Mutis 2580 (US 1561884); (FL), Mutis 5390 (US 
1561851); (FL), Mutis 6167 (US 2661251); (FL), Triana 305 (K, US 782509); 
(FL), Triana & Linden 252 (K); Laguna de Verjon, Oct 1917 (FL), Bro. 
Ariste-Joseph A104 (US); Quindio-Tolima pass on the way to Bogota, 18-25 
Jan 1950 (FL), McClure s. n. (ISC, US); ANTIOQUIA: San Felix, Jul 1943 
(FL), Bro. Tomas 1892 (US); CALDAS: 29 km N of Manizales, Quebrada de 
Penas Blancas, Mariquita highway, 18 Oct 1944 (FL), St. John 20819 (US); 
CAUCA: Macizo Colombiano, Piramo de Las Papas, entre El Boqueron y La 
Hoyola, 7-27 Sep 1958, Idrobo et 3570 & 3611 (US); "Canaan," Mt. 
Puracé, 11-16 Jun 1922 (FL), Killip 6797 (NY, US); CUNDINAMARCA: Paramo de 
Choachi, 8 Dec 1915 (FL), Bros. Apollinare & Arthur 5 (US); Guadaloupe, Jul 
1911 (FL), Bros. Apollinare & Arthur 122 (US); near Bogota, 1919 (FL), Bro. 
Ariste-Joseph A383 (US); S of Sibate on road to Fusagasuga, near Km marker 
25, 6 May 1972 (FL), Barclay et al. 3381 (US); road from Cogua to San 
Cayetano, Neusa river, near "sitio El Borracho," 16 Aug 1981, Calderon et 
al. 2993 (COL, ISC, US); Macizo de Bogota, Quebrada de Chico, 8 Jun 1939, 
Cuatrecasas 5389 (US); 14 Jun 1939 (FL), Cuatrecasas 5494 (F, US); Macizo 
de Bogotâ, Sierra de Siete Picos, 28 Jun 1939 (FL), Cuatrecasas 5673 (F, 
US); pâramos de Bogotâ, Mar 1916, Dawe 125 (K, US); cerca al Salto de 
Tequendama, 7 Apr 1946, Duque-Jaramillo 3188 (NY); Bogota, Cerro de 
Montserrate, 8 Oct 1944 (FL), Fassett 25853 (US); Rio San Francisco Valley, 
Montserrate, near Bogotâ, 18 Jun 1948 (FL), Hawkes & Garcia-Barriga 90 (K, 
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US): Guadaloupe, in montibus juxta Bogotam, 1852 (FL), Holton 104 (NY, US); 
Bogota, paramos in via ad Choachi, 7 Jun 1926 (FL), Juzepczuk 5237 (US); 
Bog. Boqueron, Nov 1859 (FL), Lindig 1047 (K, MO); Rfo San Francisco 
(Boqueron) above Bogot£, 27-29 Sep 1917 (FL), Pennell 2273 (NY, US); Andes 
de Bogotâ, La Pena, Mar 1856 (FL), Triana 906 (K, US); QUINDIO: Armenia, 
16 Jan 1950, McClure 21747 (ISC, US); SANTANDER: Bucaramanga-Pamplona 
road, about Km 35 (Paramo de Santurban), 13 Aug 1982, Clark & Cavelier 292 
(COL, ISC); VALLE: Hoya del Rfo Bugalagrande, Barragan, Paramo de 
Barragan, Corrales, 18 Mar 1946 (FL), Cuatrecasas 20145 (F, US). ECUADOR: 
Horta-Naque, 8 Nov 1946 (FL), Espinosa 959 & 1030 (NY, US); Namanda, 24 Nov 
1946 (FL), Espinosa 1095 (US); Am Corazon, Jan 1881 (FL), Lehmann 473 (US); 
vicinity of Las Juntas, 28 Sep 1918 (FL), Rose et al. 23201 (NY, US); 
Quetame, (FL), Triana 252 (US); AZUAY: "Oriente" border. Paramo del 
Castillo and surrounding forested areas (crest of E cordillera on the trail 
between Sevilla de Oro and Mendez, 30 Oct 1944 (FL), Camp E-707 (NY, US); 
eastern Cordillera, 1-8 km N of the village Sevilla de Oro, 27 Jul 1945 
(FL), Camp E-4247 (MO, NY, US); ridge between El Pan and Guachapala, 4 Sep 
1945 (FL), Camp E-5259 (NY); west of Patul 3 km between Huahualcay and Rib 
Patul below Pasas de Pinglion, 19 May 1943 (FL), Steyermark 52621 (US); 17 
km E of Gualaceo on road to Limon, 4 Jun 1980 (FL), Young 156 (US); Canton 
Sigsig, sector Colebrillas, 3 Nov 1979 (FL), Young & Jaramillo 40 (US); 
CANAR: region Interandina, sotobosque de la Hda. Shical, Tipococha, 2 Jul 
1950 (FL), Acosta Solis 16965 (US); El Gun, region Interandina, 26 Jul 1952 
(FL), Acosta Solis 21352 (US); Pimo-Santa Rosa, region Interandina, 26 Jul 
1952 (FL), Acosta Solis 21367 (US); uplands called "Huairacaja," 10-20 km 
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NE of Azogues, 2 Feb 1945 (FL), Camp E-1778 (NY, US); 6 Feb 1945 (FL), Camp 
E-1824 (NY, US): Azogues-Rivera road, about 15 min. from Azogues, Sector de 
Matisanas, 3 Sep 1982 (FL), Clark et al. 325 (ISC); W side of Cerro 
Yanguang (ridge E of Rfo Dudas) across from Pindilic, 33 km ENE of Azogues, 
2 Feb 1945 (FL), Fosberg & Prieto 22679 (US); headwaters of Rfo Shirincay, 
W slope of Cerro Huairacaja, 10 km NE of Azogues, 5 Feb 1945 (FL), Fosberg 
& Prieto 22820 (US); CARCHI: Loma Larga, between Paja Blanca and Las 
Juntas on the Pan-American highway S of Tulcan, 18 Jul 1945 (FL), McClure 
21367 (ISC, US); vicinity of El Angel, 33 mi S of Tulcan, 19 Jul 1945, 
McClure 21370 (ISC, US); Canton Tulcan, road Tulcan to Pun, near Quita-
chala, 15 Aug 1935 (FL), Mexia 7619 (MO, NY, US); COTOPAXI; about 19 mi 
above Macuchi on the road to Latacunga, 15 Oct 1945, McClure 21426 (ISC, 
US); IMBABURA: Angochagua, 20 Nov 1949 (FL), Acosta Solis 14582 (US); in 
Yuracruz on the road to Mariano Acosta, 15 Mar 1980, Young 22 & Tj. (US); 17 
km E of Yuracruz on the road to Mariano Acosta in an area called 
Aradocunga, 9 Jun 1980 (FL), Young 171 (US); IMBABURA/PICHINCHA: Otavalo 
to Malachingui, 12 Aug 1923 (FL), Hitchcock 20825 (NY, US); LQJA: vicinity 
of Zaragura, 28 Sep 1918 (FL), Rose et al. 23149 (NY, US); 22 km N of 
Saraguro on the road to Cuenca, 29 May 1980, Young 141 (US); MORONA-
SANTIA60: 28 km E of Gualaceo on the road to Limon, 4 Jun 1980, Young 162 
& 163 (US); PICHINCHA: desde el R^o Pita a la Hda. Pataichubamba, 27 Jul 
1944 (FL), Acosta Solis 8289 (US); carretera Chillogallo-Chiriboga, Km 23, 
18 Oct 1981 (FL), Balslev 2086 (NY, QCA); Tambillo near Quito, Jul 1846 
(FL), Jameson 630 (US); ravine at W edge of Quito, along trail near 
waterfall 2 km W of central part, 25 Mar 1943, Little. Jr. 6127 (US); just 
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beyond San Juan, El Paso, 14 ml from Quito on the Santo Domingo road, 9 Aug 
1945, McClure 21396 (ISC, US); along the Quito-Saloya road at Km 23 just 
beyond the San Juan pass, 23 Aug 1945 (FL), McClure 21414 (ISC, US); in 
decliv. mts., (FL), Sodiro? s. n. (US no. 1163143); 36 km from Quito on 
the new road to Santo Domingo, 4 Jul 1979, Young 5 (US); in the valley of 
the Quebrada Ruminagcha on Mt. Pichincha, 4 Aug 1979, Young 21 (US); above 
the road on the S side of the Rio Ingapirca valley on Mt. Pichincha, 4 Aug 
1979, Young 22 (US); 0.5 km N of the Sta. Catalina Agri. Exp. Station S of 
Quito, 27 Oct 1979, Young ^  (US); ZAMORA-CHINCHIPE: Huaica, 4 km SE of 
Loja, 3 Jul 1947 (FL), Espinosa 1543 (US); headwaters of N fork of Rfo San 
Francisco, E of crest of Cordillera de Zamora (El Condor), 11 km E of Loja, 
19-20 Feb 1945 (FL), Fosberg & Giler 23182 (US); road Loja-Zamora, Km 14, 
19-20 Apr 1973 (FL), Holm-Nielsen et al. 3859 (NY); ZAMORA-CHINCHIPE/AZUAY: 
entre Collay y Campanas, 21 Jul 1943 (FL), Acosta Solis 5073 (US). PERU: 
Smith 7531. 7675 & 8060 (ISC, MO); 12 mi S of Panao, 4-10 Jul 1922 (FL), 
Macbride & Featherstone 2212 (US); AMAZONAS; Prov. Bagua, Cord. Colon NE 
of La Peca, 9 Sep 1978 (FL), Barbour 3472 (US); Prov. Chachapoyas, Maranon 
Valley, 38 km from Leimebamba on Chachapoyas-Balsas road, 4 Sep 1983, Smith 
& Vasquez 5047 (ISC, MO); Prov. Chachapoyas, S side of Molinopampa-Diosan 
Pass, 8 Aug 1962 (FL), Wurdack 1637 (NY); CUZCO: Alfamayo-San Luis, 16 Jan 
1968 (FL), Chavez Alfaro 039 (US); Urubamba valley. May 1932 (FL), Herrera 
3485 (MO, US); Prov. Urubamba, ruinas Machu Picchu, ca 80 km WNW of Cuzco, 
valley of Rfo Urubamba, 3 Jan 1963 (FL), litis & Ugent 1072 (ISC, US, WIS); 
Paucartambo, Marachea, Achirami, Jul 1939 (FL), Vargas 1551 (MO, US); 
Urubamba, Machu Picchu, Sep 1941 (FL), Vargas Ç. 2179 (US); Prov. Urubamba, 
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puyupatamarca area, 29 Mar 1942 (FL), Vargas Ç. 2758 (US); Prov. 
Paucartambo, Plllahuata, 25 Jan 1945 (FL), Vargas Ç. 4930 (US); HUANUCO: 
Mitotambo, arriba de Mito, 26 Sep 1954 (FL), Ferreyra 10385 (US); about 50 
km N of Huanuco, 5 Dec 1945 (FL), McClure 21448 (ISC, US); Sariapampa, 7 
May 1946 (FL), Woytkowskl 34301 (MO); PASCO: Prov. Oxapampa, Choutabamba W 
of Oxapampa, 11 Jan 1983, Smith 3075 (ISC, MO); trail to summit of 
Cordillera Yanachaga via Rfo San Daniel, 11 Jul 1984 (FL), Smith 7675 (ISC, 
MO); Rfo San Alberto Valley, E of Oxapampa, 26 Jul 1984 (FL), Smith & 
Pretel 8060 (ISC, MO); PUNO; Prov. Sandia, near Limbani, 14-16 May 1982 
(FL), Metcalf 30518 (MO, US); SAN MARTIN: Disto. Huallaga, valley of Rio 
Apisoncho, 30 km above Jucusbamba, 8 Oct 1965 (FL), Hamilton & Holligan 
1139 (K, NY); Prov. Mariscal-Caceres: Rfo Abiseo National Park, 22 Jul 
1985 (FL), K. Young 1227 (ISC); 30 Jul 1985 (FL), K. Young 1366 (ISC); 3 
Aug 1985 (FL), K. Young 1442 (ISC); 1 Sep 1985 (FL), K. Young 1543 (ISC). 
Chusquea scandens is one of the most common and widespread species of 
the genus, occurring from northern Colombia along the high Andes through 
Ecuador and Peru into Bolivia. It usually ranges from 2600 to 3500 m in 
elevation, typically being found in upper cloud forest or subparamo 
vegetation, although it has been collected in cloud forest as low as 
2000-2500 m. One of the more aggressive Chusquea species, Ç. scandens 
tends to occur in large colonies and often forms impenetrable thickets 
particularly in disturbed areas. Above Montserrate, near Bogota, Colombia, 
and below the Paramo de Cruz Verde ;there, Ç. scandens has invaded a large, 
apparently previously disturbed area estimated at a few hundred hectares in 
extent. Similar expanses of Ç. scandens. mixed with other Chusquea 
Figure 119. Distribution of Chusquea scandens 
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C scandens 
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species, occur along the road between Bucaramanga and Pamplona, in northern 
Colombia. 
Chusquea scandens is distinguished by its foliage leaves with 
prominent outer ligules and it open panicle with stiffly spreading, 
somtiroes reflexed, short branches. It is important to note that immature 
inflorescences may not show the typical spreading branches, but well 
developed pulvini should be visible at the branch bases. In the absence of 
flowering material, other diagnostic features include the internodes 
usually scabrous to pubescent below the node, and culm leaves with sheaths 
usually abaxially hirsute and 2-15 times as long as the deciduous blades. 
Application of the name Ç. dombeyana Kunth is unclear. McClure (1973) 
listed this as a separate species, but it is questionable whether he saw 
the type (located at P). I have been unsuccessful in trying to obtain a 
loan of this material, but judging from the protologue and illustration, Ç. 
dombeyana appears very similar to Ç. scandens. The spikelets, as drawn, 
are virtually identical to samples of Ç. scandens, but the inflorescences 
are narrower (possibly immature). Kunth himself noted the similarity of 
the two species. On the basis of the protologue and the drawing I am 
including Ç. dombeyana as a synonym of C. scandens, which should be 
verified by examination of the type. 
Some clinal variation is evident over the geographic range of this 
species. Specimens of Ç. scandens from Peru and Bolivia tend to have 
relatively larger culm leaf blades, larger foliage leaves, larger 
inflorescences with more pubescent rachises and longer lower branches, and 
somewhat larger spikelets than their more northern counterparts. The culm 
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leaves in the southern specimens are sparsely hirsute or even glabrous, and 
at the sheath base a corky ridge is often well developed. In general these 
specimens also have fewer branches per complement than the northern ones. 
None of these characters shows discontinuous variation over the range of 
the species, and recognition of varieties or subspecies would be difficult. 
However, this variation deserves more detailed study, based on better 
collections. 
Because Ç. scandens has been relatively well collected, good 
phenological data are available. Collated flowering records dating back to 
1846 indicate that this species flowers frequently (Fig. 1). It seems 
likely that individual populations flower at short intervals of perhaps 7 
to 10 years, thus giving the appearance of nearly continuous flowering over 
the entire geographic range of the species. 
Label data from McClure 21370 and 21396 (Ecuador: Prov. Carchi and 
Pichincha) indicate that he observed culms of Ç. scandens used whole in 
local building of walls and for lath and sheathing. In addition, McClure 
noted that split culms of this species were used to weave baskets. 
C. Chusquea sectio Swallenochloa (McClure) Clark 
Swallenochloa McClure, Smithsonian Contr. Bot. 9:106-112. 1973. 
Diagnosis: Internodes thinly covered with a waxy exudate that may be 
slightly sticky when fresh; branching intravaginal; subsidiary buds at mid-
culm nodes linearly arranged; foliage leaf blades erect or ascending, 
stiff, stomata lacking on the adaxial surface, long cells of the abaxial 
epidermis and subsidiary cells with well developed, overarching papillae; 
plants generally of higher elevations. 
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Type: Chusquea subtessellata Hitchcock. 
Description: Culms usually erect, fastigiate, sometimes arching at 
tips. Internodes usually terete, solid in younger parts, becoming 
fistulose, smooth, thinly covered with a waxy exudate that may be slightly 
sticky when fresh. Culm leaf sheaths usually persistent, eventually 
shredding and disintegrating (except in Ç. longiligulata. Ç. subtessellata 
and Ç. vulcanalis). Nodes of mature culms not or only slightly swollen, at 
mid-culm with one triangular central bud flanked by 1-several (numerous in 
Ç. spencei) smaller subsidiary buds, all buds arranged linearly, (somewhat 
constellate in Ç. paludicola and Ç. tonduzii). sheath scar horizontal or 
nearly so; supranodal ridge evident, often prominent. Branching 
intravaginal, sometimes appearing extravaginal later in development due to 
branch proliferation (C. paludicola and Ç. tonduzii), the central bud 
developing simultaneously (except in Ç. longiligulata and Ç. tonduzii) with 
the subsidiary buds but usually retaining its dominance in size, all 
branches erect and rebranching. Foliage leaf blades erect or ascending, 
usually stiff, often abaxially tessellate, usually yellowish (not yellowish 
in Ç. bilimekii. Ç. longiligulata and Ç. tonduzii). Inflorescence usually 
a narrow panicle (open and pyramidal in Ç. tonduzii). flowering in four 
species (Ç. angustifolia. Ç. spencei. C. subtessellata and Ç. tessellata) 
appearing continuous or nearly so (some portion of the population is always 
in flower). Spikelets laterally compressed or somewhat cylindrical. 
Ecology and Distribution: Found at higher altitudes (above 2500 m) in 
in upper cloud forest or subpàramo/pâramo habitats (although Ç. 
longiligulata and Ç. maclurei range from 1500-2500 m in cloud forest). 
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plants generally forming large thickets, often dominant. Distributed from 
central Mexico through the mountains of Central America, along the northern 
Andes and into central Peru and Bolivia. 
Key to the Species of Chusquea sect. Swallenochloa 
(based on vegetative material) 
la. Foliage leaf blades 0.2-0.7 cm wide 2 
lb. Foliage leaf blades 0.6-5 cm wide 6 
2a. Culms erect, but culm and branch tips pendulous; culms to 4 cm 
diam., 2-6 m tall; culm leaves abaxially hirsute; bud/branch 
complement of mid-culm nodes with 3 size classes of 
buds/branches, subsidiary branches numerous Ç. spencei 
2b. Culms completely erect, tips not pendulous; culms to 1.2 cm 
diam., to 3 m tall; culm leaves abaxially glabrous to scabrous 
or hirsute near the base; bud/branch complement of mid-culm 
nodes with 2 size classes of buds/branches, subsidiary branches 
few to numerous 3 
3a. Foliage leaf blades V-shaped in cross-section, the adaxial surface 
ridged from the 3-5 very prominent, projecting nerves (including the 
midrib), the midrib abaxially very prominent Ç. neurophylla 
3b. Foliage leaf blades flat in cross-section, the nerves not prominent 
or projecting on either surface, although the midrib may be abaxially 
distinguishable 4 
4a. Inner ligules tapering, 2-8 mm long; subsidiary buds/branches 
numerous (more than 12); nodes swollen; culm leaf sheaths 3-6.5 
times as long as blade; culm leaf blades broadly triangular 
Ç. paludicola 
4b. Inner ligules truncate, 0.5-1.7 mm long; subsidiary buds/branches 
few (up to 11); nodes at most slightly swollen; culm leaf 
sheaths 1.5-4.5 times as long as blade; culm leaf blades narrow 
triangular to triangular 5 
5a. Foliage leaf blades usually abaxially pilose, the margins scabrous 
with the trichomes widely spaced (0.5-1.5 mm apart)...C. angustifolia 
5b. Foliage leaf blades abaxially glabrous, the margins scabrous with 
the trichomes closely spaced Ç. depauperata 
6a. Culms usually unbranched, to 2 mm diam.; culm leaves not 
evident Ç. smithii 
6b. Culms branched, 0.5-3.5 cm diam.; branches usually numerous/node; 
culm leaves differentiated 7 
7a. Culm leaf sheath more or less equal in length to blade 8 
7b. Culm leaf sheath at least 3-21 times as long as blade 9 
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Sa. Foliage leaf blades 5.8-23 cm long, 0.6-2.6 cm wide; outer 
ligule lacking or present as a short (less than 1 mm long), 
ciliate rim Ç. tessellata 
8b. Foliage leaf blades 22-40 cm long, 2-5 cm wide; outer ligule 
prominent, 1.5-4 mm long Ç. maclurei 
9a. Inner ligule 1-7 cm long, tapering; culm leaf broadly triangular, 
sheath abaxially hispid, blade adaxially densely pubescent 
Ç. longiligulata 
9b. Inner ligule at most 1.5 cm long, truncate or tapering; culm leaf 
narrow triangular to triangular, sheath usually glabrous, blade 
glabrous, never adaxially pubescent 10 
10a. Foliage leaf blades with bases truncate to rounded, greenish-
yellow 11 
10b. Foliage leaf blades with bases attenuate to rounded-attenuate, 
not yellowish 13 
11a. Foliage leaf base rounded; inner ligule rounded to tapering; foliage 
leaf sheath margin smooth .' Ç. deflexa 
lib. Foliage leaf base truncate to rounded-truncate; inner ligule truncate; 
foliage leaf sheath margin usually ciliate 12 
12a. Culm leaf sheath (7-)12-21 times as long as blade; foliage leaf 
blades 3-14.5 cm long, 0.7-1.3 cm wide Ç. subtessellata 
12b. Culm leaf sheath 3-6.5 times as long as blade; foliage leaf 
blades 8.5-25.6 cm long, 1-2.4 cm wide Ç. vulcanalis 
13a. Central bud of mid-culm bud complement much larger than the 
subsidiary buds, usually not developing, strictly subtended by 8-15 
subsidiary buds; foliage leaf blades usually abaxially glabrous; 
inner ligule usually tapering, to 15 mm long; Costa Rica 
Ç. tonduzii 
13b. Central bud of mid-culm bud complement only slightly larger than the 
subsidiary buds and usually developing simultaneously with them, 
flanked by 6-8 subsidiary buds on either side, these linearly 
arranged and usually extending halfway around the node; foliage leaf 
blades abaxially short-pilose; inner ligule truncate, to 8 mm long; 
Mexico Ç. bilimekii 
Key to the Species of Chusquea sect. Swallenochloa 
(based on vegetative and flowering material) 
la. Glumes lacking Ç. depauperata 
lb. Glumes developed 2 
2a. Inflorescence an open, pyramidal panicle with stiffly spreading 
branches Ç. tonduzii 
2b. Inflorescence a more or less congested, often spicate, narrow 
panicle with appressed or ascending branches 3 
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3a. Foliage leaf blades 0.2-0.7 cm wide, to 14 cm long 4 
3b. Foliage leaf blades 0.6-2.6 cm wide, to 33 cm long 6 
4a. Stamens 3; foliage leaf blades V-shaped in cross-section, the 
adaxial surface ridged from the 3-5 very prominent, projecting 
nerves (including the midrib), the midrib abaxially very 
prominent Ç. neurophylla 
4b. Stamens 2; foliage leaf blades flat in cross-section, the nerves 
not prominent or projecting on either surface, although the 
midrib may be abaxially distinguishable 5 
5a. Spikelets glabrous; culms erect, but culm and branch tips pendulous; 
culm leaves abaxially hirsute, glabrescent; foliage leaf 
blades abaxially glabrous, apices setose; culms to 4 cm diam., 
2-6 m tall Ç. spencei 
5b. Spikelets pubescent; culms completely erect, tips not pendulous; 
culm leaves abaxially smooth to scabrous; foliage leaf blades 
abaxially glabrous or pilose, apices setose-subulate; culms 
to 1.2 cm diam., 0.1-l(-2-3) m tall Ç. angustifolia 
6a. Inner ligule 1-7 cm long, tapering; culm leaf blade adaxially 
densely pubescent; spikelets glabrous, slightly falcate 
Ç. longiligulata 
6b. Inner ligule to 0.8 cm long, truncate; culm leaf blade adaxially 
glabrous; spikelets with some degree of pubescence, not falcate 
7 
7a. Foliage leaf blades with bases attenuate, abaxially short-pilose, 
not yellowish Ç. bilimekii 
7b. Foliage leaf blades with bases truncate to rounded, abaxially 
glabrous, greenish-yellow 8 
8a. Inflorescence a narrow, congested, secund panicle, more or less 
enclosed by the well developed subtending sheath; culms small, to 
2 mm diam., usually unbranched Ç. smithii 
'8b. Inflorescence a narrow, more or less congested but not secund 
panicle, not enclosed by the subtending sheath; culms robust, 
at least 5 mm diam., branched 9 
9a. Culm leaf sheath more or less equal in length to blade; South 
America C. tessellata 
9b. Culm leaf sheath at least 3-21 times as long as blade; Central 
America 10 
10a. Panicle with primary branches ascending but the pedicels short 
and bending away up to 90 from the primary branches, a 
prominent pulvinus present at the base of each pedicel; inner 
ligule of foliage leaf rounded to tapering Ç. deflexa 
10b. Panicle with primary branches and pedicels appressed, pulvini 
lacking; inner ligule of foliage leaf truncate 11 
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lia. Culm leaf sheath (7-)12-21 times as long as blade; foliage leaf 
blades 3-14.5 cm long, 0.7-1.3 cm wide, L:W=3.5-12(-16), the apex 
acuminate-subulate, the outer ligule lacking or present as hairs; 
inflorescence a narrow, spicate panicle 4-15.5 cm long 
Ç. subtessellata 
lib. Culm leaf sheath 3-6.5 times as long as blade; foliage leaf blades 
8.5-25.6 cm long, 1-2.4 cm wide, L:V=6-17, the apex setose, the 
outer ligule a rim to 0.5 mm long; inflorescence a more or less 
narrow but not spicate panicle 13-30 cm long Ç. vulcanalis 
1. Chusquea angustifolia (Soderstrom & Calderon) Clark, n. comb. 
Figs. 10-11, 19, 57, 120d-g, 121. 
Swallenochloa angustifolia Soderstrom & Calderon, Brittonia 30(3):303-305. 
1978. 
Common names: corocillo, canutillo, tendiqui, caHa brava. 
Rhizomes pachymorph. Culms erect, 0.3-1.2 cm diam., 0.1-l(-2-3) m 
tall. Internodes terete, solid in younger parts, becoming fistulose, 
3.5-16 cm long, golden-yellow to reddish-brown, smooth, covered over much 
of the surface with a waxy exudate that may be slightly sticky when fresh. 
Culm leaves reaching almost to the next node, 4.5-12.5 cm long, juncture of 
sheath and blade distinguishable abaxially only by the slight constriction 
at the base of the blade; sheaths persistent, eventually shredding and 
disintegrating, more or less rectangular, slightly wider at base, more or 
less loosely wrapped around the culm, 3-9.5 cm long, to 6.5 cm wide at 
base, 1.5-4.5 times as long as blade, abaxially smooth to scabrous or often 
pubescent near base, the margins smooth; blades erect, usually persistent, 
triangular, 1-3 cm long, abaxially smooth, the apex subulate; girdle not or 
only slightly developed; inner ligule truncate, 0.2-1 mm long. Nodes of 
mature culms only slightly swollen, at mid-culm with one triangular central 
bud, flanked by 1-3 smaller subequal subsidiary buds on each side; sheath 
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scar nearly horizontal; supranodal ridge evident. Branching intravaginal; 
central bud developing simultaneously with the subsidiary buds but 
retaining its dominance; all branches erect and often rebranching, up to 9 
branches present in the mature branch complement; leafy branches 6-11 cm 
long. Foliage leaves 4-8 per complement; sheaths carinate, glabrous to 
scabrous to usually pilose or pubescent, the margins usually ciliate near 
1 
apex; blades erect, stiff, 4-11 cm long, 0.3-0.7 cm wide, L:W=(9-)12-28, 
the adaxial surface usually glabrous, sometimes pilose, the abaxial surface 
usually pilose (glabrous in the Lara, Venezuela populations), not 
noticeably tessellate, usually greenish-yellow, the apex setose-subulate, 
the margins cartilaginous, scabrous with the trichomes widely spaced 
(0.5-1.5 mm apart), the base attenuate; pseudopetiole distinct, to 1 mm 
long; outer ligule a minute ciliolate rim to 0.2 mm long; inner ligule more 
or less truncate, 0.5-1.7 mm long, abaxially glabrous or pubescent. 
Inflorescence a narrow, congested panicle 3-9(-14) cm long, usually just 
fully exserted from the subtending sheath; rachis slightly sinuate, one 
side flattened, the other angular, pubescent; branches appressed, arising 
only from the angular side of the rachis, angular, pubescent, the lower 
ones 1-2 cm long; pedicels to 2 mm long, angular, pubescent. Spikelets 
4.5-7.4 mm long, pubescent. Glumes 2; glume I 1/3-1/10 the spikelet 
length, 0.8-2.1 mm long, acute, rounded to pointed, abaxially some 
scattered hairs near the apex, nerves lacking or 1-nerved; glume II 1/2-1/5 
the spikelet length, 1.4-3.8 mm long, acute, rounded to pointed, abaxially 
pubescent towards the apex, 1- or 3(-5)-nerved. Sterile lemmas 2; sterile 
lemma I 3/4-1/3 the spikelet length, 2.6-5.5 mm long, subulate, abaxially 
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pubescent on the upper half, adaxlally pubescent just below apex, 3-, 5- or 
7-nerved; sterile lemma II 1-3/4 the spikelet length, 4.3-7 mm long, long-
subulate, abaxially pubescent except near base, adaxlally pubescent just 
below the apex, marginally dilate near apex, 5- or 7(-9)-nerved. Fertile 
lemma 4.1-6.8 mm long, long-subulate, abaxially pubescent towards apex, 
marginally clllolate near apex, 7(-9)-nerved. Palea 2-keeled, sulcate just 
near apex, 3.5-6.3 mm long, aplculate, abaxially pubescent between the 
keels, otherwise scabrous, 4- or 6-nerved. Lodicules 3; 1-1.2 mm long, 
apically dilate, the posterior lodlcule narrower than the two anterior 
ones. Stamens 2; anthers 2.3-3.4 mm long. Ovary glabrous, 1.9 mm long 
including styles and stigmas. Fruit unknown. 
Type: VENEZUELA: Tachlra: subparamo y bosque enano, faidas 
inmedlatemente debajo del Pâramo de Tamâ, cerca de la frontera Colombo-
Venezolana, 2750-2950 m, 20-23 May 1967, J. Steyermark & G. C. K. & E. 
Dunstervllle 98615 (Holotype: US 2594324; Isotype: VEN). 
Other specimens examined: COLOMBIA: NORTE DE SANTANDER: Pâramo de Tama, 
arriba de la Cueva, 27 Oct 1941 (FL), Cuatrecasas et al. 12609 (COL, F, 
US). VENEZUELA: APURE: 30 km S de San Vicente de la Revancha, 32 km S de 
Alqultrana, Paramo de Pata de Judio, 19 Jan 1968 (FL), Steyermark & 
Dunstervllle 101103 (MO, US); LARA: Dtto. Moran, Paramo Jabon, al oeste de 
Buenos Aires, 14 Apr 1979 (FL), Burandt & Garofalo V0609 (ISC); arrive by 
climbing the trail between the M.A.C. camp of Buenos Aires and Carache, 15 
Oct 1978 (FL), Burandt & Hambrook V0428 (MO); Paramo de Jabon, vertiente 
oriental, 2 Nov 1969 (FL), Cuatrecasas et al. 28219 (US); Paramo de Las 
Rosas above Buenos Aires, 18 Jan 1985 (FL), Escalona 225 (ISC); trail from 
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Humocaro to Buenos Aires (Caserio) below Paramo de Las Rosas, 25 Jun 1979 
(FL), Llesner et al. 8041 (US); Liesner et al. 8086 (MO); between Buenos 
Aires and Piramo de Las Rosas, 11 Feb 1944 (FL), Steyermark 55479 (US); 
MERIOA: Dtto. Campo Elias, Pâramo de Los Conejos, 21 Oct 1983 (FL), 
Briceno & Adamo 828 (ISC); 23 Oct 1983, Briceffo & Adamo 872 (ISC); Briceno 
& Adamo 874 (ISC); Paramo del Molino, 19 Jan 1922 (FL), Jahn 928 (US, VEN); 
Paramo de Los Colorados, between El Molino & San Isidro Alto, 14 May 1944 
(FL), Steyermark 56548 (F, US); Camino Estanque-Sta. Cruz de Mora, desde el 
cruce del Molino, Pâramo Las Coloradas, 2 May 1982, Torres et al. 41 (ISC); 
Pâramo de Mucui, 30 May 1952 (FL), Vareschi et al. 1419 (VEN); TACHIRA; 
Dtto. Junin, Paramo de Tama, 8 Dec 1982 (FL), Bricdno & Adamo 719 (ISC); NE 
side of Pâramo de Tamâ from cave on top, 18 Oct 1978 (FL), Luteyn et al. 
5892 (NY); Dtto. Jauregui, Paramo El Zumbador, 20 Nov 1982 (FL), Ricardi et 
al. 489 (ISC); Paramo de Tama, near Col.-Ven. border, 15 Jul 1944, 
Steyermark 57395 (F, US); 20-23 May 1967 (FL), Steyermark & Dunsterville 
98743 (US); TRUJILLO: Dtto. Bocono, Pâramo Guaramacal, 16.2-17.3 km beyond 
jet. with hwy. NE of Boconô along road to TV towers, 13 Mar 1984 (FL), 
Luteyn & Cotton 9624 (ISC, NY); ZULIA: Dtto. Perija, Sierra de Perija: 
Serrania de los Motilones, headwaters of Rio Negro, 27 Jun-5 Jul 1974 (FL), 
Tillett & Honig 746-687 (MO); along international boundary, Serrania de 
Valledupar, headwaters of Rfo Apon, from Hda. Buena Vista to N side of 
'Cerro Laminado' (ca 5 km N of Buena Vista), 9-10 Jul 1974 (FL), Tillett & 
Honig 747-908 (MO). 
In all respects, Chusquea angustifolia is a typical member of sect. 
Swallenochloa. This species, Ç. depauperata Pilger, Ç. neurophylla Clark 
Figure 120. Chusquea blllmekll and £. angustlfolla. A-C. Chusquea 
blllmekll A. Spikelet, bar = 1 mm B. Inflorescence, bar = 
1 cm (A, B based on Blllmek 448) C. Branch complement 
with foliage leaves, bar = 1 cm (based on Koch 7632) 
D-6. £. angustlfolla D. Culm leaf and Intravaglnal 
branching, bar = 1 cm (based on Escalona 225) E. Leaf 
complement, bar = 1 cm (based on Llesner et al. 8086) 
F. Spikelet, bar = 1 cm (based on Steyermark & 
Dunstervllle 98615) G. Inflorescence, bar = 1 cm (based 
on Escalona 225) 

Figures 121 and 122. Distribution patterns In two species of Chusquea 
Figure 121. Distribution of £. angustlfolla 
Figure 122. Distribution of C, spencel 
c. angustifolia 
C. spencei 
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and Ç. smithli Clark are the diminutive members of Chusquea. usually 
reaching no more than 1 m in height. In at least two specimens (Briceno & 
Adamo 828 and 874), Ç. angustifolia is reported as reaching a height of 2-3 
m, but particularly where grazing has occurred, it may reach a height of 
only 20-30 cm. 
Chusquea angustifolia is a denizen of the paramo, with an altitudinal 
range of 2700-3500 m. It has a relatively restricted range, occurring only 
in the Andes of Venezuela and northern Colombia. This species is 
characterized by its usually small stature, abaxially smooth to scabrous 
culm leaves with sheaths 1.5-4.5 times as long as the blades, foliage leaf 
blades with widely spaced (0.5-1.5 mm apart) trichomes along the margins 
and setose-subulate apices, pubescent spikelets and two stamens. 
Chusquea angustifolia is most closely related to Ç. spencei Ernst, a 
previously unrecognized member of the Swallenochloa group. A unique 
feature of these two species is the presence in the floret of only two 
stamens. Soderstrom & Calderôn (1978b) described Ç. angustifolia as having 
three stamens (typical for Chusquea). but I have been unable to find any 
specimens of Ç. angustifolia or Ç. spencei with more than two stamens per 
floret. Ç. spencei is much larger in stature than Ç. angustifolia, and has 
abaxially hirsute, glabrescent culm leaves, more complex branch 
complements, longer, narrower foliage leaves, somewhat longer 
inflorescences and glabrous spikelets. 
2. Chusquea bilimekii Fournier, Mexicanas plantas. 2:132. 1881. 
Figs. 13, 65-66, 120a-c, 123. 
Rhizomes pachymorph. Culms erect at base, arching at tips, to 3 cm 
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diam., 3-4 m tall. Internodes terete, becoming fistulose, 17.5-30 cm long, 
smooth, in at least one specimen covered over much of the surface with a 
waxy exudate. Culm leaves not extending to the next node, 9-12.5 cm long, 
juncture of sheath and blade abaxially a horizontal line; sheaths 
persistent, eventually shredding and disintegrating, triangular with 
rounded shoulders, 7-10.5 cm long, to 3.5 cm wide at base, 3.5-5.5 times as 
long as blade, abaxially smooth, the margins dilate; blades erect, 
persistent, triangular, 1.9-2.1 cm long, abaxially and adaxially smooth, 
the apex subulate; girdle to 1 mm long, pubescent; inner ligule to 1 mm 
long. Nodes of mature culms swollen, at mid-culm with one triangular 
central bud, flanked and subtended by 6-8 slightly smaller subsidiary buds 
in a line; sheath scar horizontal; supranodal ridge evident. Branching 
intravaginal, the base of the sheath often splitting, central bud 
developing more or less simultaneously with the subsidiary buds, but often 
not recognizably dominant; branches initially erect then becoming 
geniculate, occasionally rebranching, 15-27 branches present In the mature 
branch complement; leafy branches to 39 cm long. Foliage leaves 3-7 per 
complement, not yellowish; sheaths carinate, glabrous, the margins 
sometimes dilate near apex; blades ascending, somewhat stiff, 8.5-15 cm 
long, 0.6-1.2 cm wide, L:W=10-16, the adaxial surface glabrous, often 
tessellate, the abaxlal surface short-pilose, tessellate, the apex 
subulate, the margins cartilaginous, scabrous, the base attenuate; 
pseudopetiole distinct, 2-3 mm long; outer ligule a minute glabrous or 
ciliolate rim; inner ligule truncate, 0.5-0.8 mm long, abaxially pubescent. 
Inflorescence a narrow, somewhat congested panicle to 6 cm long, just fully 
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exserted from the subtending sheath; rachis slightly sinuate, one side 
flattened, the other ridged, pubescent; branches appressed, but not 
strongly so, arising only from the ridged side of the rachis, angular, 
pubescent, the lower ones to 1 cm long; pedicels 2-5 mm long, angular, 
pubescent. Spikelets 8.9-10.4 mm long. Glumes 2; glume I about 1/10 the 
spikelet length, 0.9-1 mm long, obtuse, ciliate, abaxially pubescent, 
nerves lacking or 1-nerved; glume II less than 1/5 the spikelet length, 
1.8-2 mm long, more or less acute but blunt, ciliate, abaxially pubescent, 
1-nerved. Sterile lemmas' 2; sterile lemma I about 1/2 the spikelet length, 
4.8-5.7 mm long, subulate, abaxially pubescent, adaxially pubescent just 
below apex, marginally ciliate near apex, 3-nerved; sterile lemma II 
5/8-1/2 the spikelet length, 5.7-6.4 mm long, apiculate, abaxially 
pubescent, adaxially pubescent just below apex, marginally ciliate near 
apex, 5-nerved. Fertile lemma 9.6-10.1 mm long, subulate, abaxially and 
adaxially pubescent below apex, marginally ciliate near apex, 7-nerved. 
Palea 2-keeled, sulcate for nearly its full length, 8.6-9.4 mm long, 
apiculate, abaxially pubescent near apex and between keels, otherwise 
scabrous, 6-nerved. Lodicules 3; 1.3-1.6 mm long, the posterior lodicule 
slightly larger than the 2 anterior ones, all vasculated. Stamens 3; 
anthers 4-5.5 mm long. Ovary glabrous. Fruit unknown. 
Type: MEXICO: Mexico, 24 Dec 1865, Bilimek 448 (Holotype: P, Isotype: 
NY, US 1021520). 
Other specimens examined: MEXICO: Edo. MEXICO: Mpio. Amecameca, Cerro 
Venacho, 8 km al E de Amecameca, Koch 7632 (US); Koch 7655 (US); 6 km al E 
de Amecameca, Koch 7753 (MEXU, US); Mpio. de Tlalmanalco, Arroyo 
Figures 123 and 124. Distribution patterns In three Chusquea species 
Figure 123. Distributions of C. blllmekll and £. deflexa 
Figure 124. Distribution of £. longlligulata 
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Tlalmanalco, 5 km al SE de San Rafael (11 km al ESE de Tlalmanalco), Koch 
7758 (US); Cerro Venacho, al E de Amecameca, 5 Feb 1976, Rzedowski s. n. 
(US). 
The original, spelling of Chusquea bilimeki by Fournier (1881) should 
be considered an orthographie error according to Rec. 73C.l.(b) of the 
International Code of Botanical Nomenclature (Stafleu, 1983). The correct 
spelling is Ç. bilimekii. 
Chusquea bilimekii is distinguished by its abaxially short-pilose 
foliage leaf blades with attenuate bases, and its relatively large 
spikelets with both sterile lemmas extending slightly more than 1/2 the 
spikelet length. The foliage leaf blades, often tessellate on both 
surfaces, lack the yellowish cast typical of most members of sect. 
Swallenochloa. In other respects, particularly with regard to its habitat, 
linearly arranged bud complement, intravaginal branching and sunken 
stomata, Ç. bilimekii fits well within this section. 
This species is known only from the mountains near Mexico City, Edo. 
Mexico, Mexico. It ranges in elevation from 2700-3300 m, and according to 
label data, it occurs in vegetation dominated by shrubs, a habitat 
apparently similar to the subpâramos of Central and South America. Ç. 
bilimekii represents the northernmost extension of sect. Swallenochloa. 
3. Chusquea deflexa Clark, sp. nov. Figs. 77-78, 123, 125d-f. 
Culmi erecti, usque ad 0.8 cm diametro, usque ad 2 m alti. Folia 
culmoruin ignota. Rami'ficatio intravaginalis. Folia 4-7 in complemento: 
laminae erectae, rigidae, apicibus subulatis, basibus rotundatis, 7.5-13.5 
cm longae, 1-2.2 cm latae, superne glabrae, inferne glabrae, tessellatae. 
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Inflorescentla angusta, non congesta, paniculata, 7-11 cm longa; rhachis 
complanata, puberula; rami ascendantes, angulati, puberull; pedicelli 1-3 
mm longi, deflexi, basl pulvini prominentes. Spiculae 5.5-6.4 mm longae. 
Glumae 2: gluma I apice acutato, 0.6-1 mm longa, 0-nervis; gluma II apice 
acutato, 0.9-1.5 mm longa, 0-1-nervis. Lemmata sterilia 2: lemma sterile 
I apice apiculato, 4.2 mm longum, 3- vel 5-nerve; lemma sterile II apice 
apiculato, 4.4-4.8 mm longum, 5-nerve. Lemma fertile apice apiculato, 5.6 
mm longum, 9-nerve. Palea bicarinata, apice apiculato, 5.7 mm longa, 
apicem versus pubescentem, 4-nervis. 
Culms erect, 0.8 cm diam., 1-2 m tall. Internodes terete, solid in 
younger parts, becoming fistulose, to 12 cm long, golden-yellow, smooth, 
covered over much of the surface with a waxy exudate. Culm leaves 
incompletely known; sheaths persistent for a time, then shredding and 
disintegrating, blades apparently caducous; girdle apparently not 
developed. Nodes swollen; sheath scar nearly horizontal; supranodal ridge 
prominent. Branching intravaginal; central bud apparently developing 
simultaneously with the subsidiary buds, usually remaining recognizably 
larger than the subsidiary branches; all branches erect and occasionally 
rebranching, 7-15 branches per complement; leafy branches to 30 cm long. 
Foliage leaves 4-7 per complement; sheath carinate, glabrous, the margins 
smooth; blades erect, stiff, 7.5-13.5 cm long, 1-2.2 cm wide, L:W=6-9, the 
adaxial surface glabrous, the abaxial surface glabrous, tessellate, 
greenish-yellow, the apex subulate, the margins cartilaginous, smooth to 
minutely scabrous, the base rounded; pseudopetiole distinct, 1.5-3 mm long; 
outer ligule a mere rim or usually 0.5-1 mm long; inner ligule rounded to 
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tapering, 1-2.5 mm long, abaxially pubescent. Inflorescence a narrow 
panicle 7-11 cm long, not fully exserted from the subtending sheath; rachis 
complanate, one side flattened, the other ridged, puberulent; branches 
ascending, arising only from the ridged side of the rachis, angular, 
puberulent, the lower ones to 1.5 cm long; pedicels 1-3 mm long, stiff, 
angular, puberulent, bending away up to 90 from the primary branches by 
means of the prominent pulvinus at the base of each pedicel. Spikelets 
5.5-6.4 mm long. Glumes 2; glume I less than 1/5 the spikelet length, 
0,6-1 mm long, acute but blunt, glabrous, nerves lacking; glume II up to 
1/4 the spikelet length, 0.9-1.5 mm long, acute but blunt, glabrous, nerves 
lacking or 1-nerved. Sterile lemmas 2; sterile lemma I 3/4-2/3 the 
spikelet length, 4.2 mm long, apiculate, abaxially scabrid-pubescent below 
apex, adaxially pubescent just below apex, marginally ciliolate toward 
apex, 3- or 5-nerved; sterile lemma II 3/4 the spikelet length, 4.4-4.8 ram 
long, apiculate, abaxially scabrid-pubescent below apex, adaxially 
pubescent just below apex, marginally ciliolate toward apex, 5-nerved. 
Fertile lemma 5.6 mm long, apiculate, abaxially scabrous below apex, 
adaxially pubescent just below apex, marginally ciliolate toward apex, 
9-nerved. Palea 2-keeled, sulcate just near the apex, 5.7 mm long, 
apiculate, abaxially scabrid-pubescent between the keels, otherwise 
scabrous near apex, 4-nerved. Lodicules 2?; the anterior ones 1.2 mm long, 
apically ciliate; the posterior lodicule not found. Stamens 3; anthers 2.7 
mm long. Fruit unknown. 2n=40, n=20. 
Type: EL SALVADOR: Opto. Santa Ana: summit of Cerro Monte Cristo, 
juncture of El Salvador, Honduras and Guatemala, 2418 m, 10 Jul 1971 (FL), 
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R. tf. Pohl 12571 (Holotype: ISC 339477; Isotype: MO 2613092). 
Other specimens examined: EL SALVADOR: Dpto. SANTA ANA: elfin 
woodland at summit of Cerro Monte Cristo, 18 Jan 1959, Allen 7168 (US); 
Hda. Montecristo, Cerro Miramundo Cloud Forest, summit of Cerro 
Montecristo, 10 Mar 1973, Steinhauser MC-4 (US). 
Table 8. Contrasting Foliage Leaf Features in Chusquea deflexa. 
C. subtessellata and C. vulcanalis 
Feature C. deflexa C. subtessellata C. vulcanalis 
Sheath Margin smooth smooth or dilate ciliate 
Leaf Length 7.5-13.5 cm 3-14.5 cm 8.5-25.6 cm 
Leaf Width 1-2.2 cm 0.7-1.3 cm 1-2.4 cm 
Length:Width 6-9 3.5-12(-16) 6-17 
Leaf Apex subulate acuminate-subulate setose 
Leaf Base rounded rounded-truncate 
to truncate 
rounded-truncate 
Outer Ligule 
Length 
0.5-1 mm lacking or 
present as hairs 
to 0.5 mm 
Inner Ligule 
Length 
1-2.5 mm 0.5-1.5 mm 1-7.5 mm 
Inner Ligule 
Length 
rounded to 
tapering 
truncate truncate 
Chusquea deflexa is known only from its type locality on the summit of 
Cerro Monte Cristo, at the juncture of El Salvador, Guatemala and Honduras. 
This species is characterized by its narrow, but not congested, panicle 
with ascending primary branches and reflexed, stiff pedicels. A prominent 
Figure 125. Chusquea paludlcola and C. deflexa. A-C. C, paludlcola 
A. Branch complement and foliage leaves B. Culm leaf 
C. Intravaglnal branching with splitting of culm leaf 
due to branch proliferation, bars = 1 cm (A-C based on 
Pohl ^  Clark 14600) D-F. deflexa D. Inflorescence, 
bar = 1 cm E. Leaf complement, bar = 1 cm F. Splkelet, 
bar = 1 mm (D-F based on Pohl 12571) 
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pulvinus is visible at the base of each pedicel, distinguishing Ç. deflexa 
from its close relatives Ç. subtessellata and Ç. vulcanalis. .Vegetatively 
Ç. deflexa is very similar to these two Costa Rican species, but some 
contrasting foliage leaf features are listed in Table 8. In addition, 
scanning electron micrographs reveal differences in micromorphology between 
Ç. deflexa and the other two species, particularly with respect to the way 
in which papillae arch over the stomata (Fig. 78). 
Chusquea deflexa may be more widely distributed, particularly in the 
mountains of Guatemala and Honduras, but further collecting in those 
troubled areas may be difficult or impossible in the near future. A good 
vegetative collection, including culm leaves and bud complements, would be 
particularly welcome. 
4. Chusquea depauperata Pilger, Repert. Spec. Nov. Regni Veg. 1(10):149. 
1905. Figs. 17, 63-64, 118, 130f-j. 
Swallenochloa depauperata (Pilger) McClure, Smithsonian Contr. Bot. 9:112. 
1973. 
Rhizomes unknown. Plant more or less fastigiate. Culms erect, to 0.5 
cm diam., to 1.3 m tall. Internodes terete, slightly flattened for nearly 
the full length above the central bud, fistulose, 5.5-6.5 cm long, golden-
yellow, smooth, waxy coating not evident. Culm leaves extending almost to 
the next node, to 6 cm long, juncture of sheath and blade distiguishable 
abaxially as a horizontal line; sheaths persistent, eventually shredding 
and disintegrating, narrow triangular, 4.3-5 cm long, to approximately 1 cm 
wide at base, 3 times as long as blade, abaxially smooth, glabrous, 
adaxially smooth, shiny, the margins smooth; blades erect, often deciduous. 
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lanceolate, 1.5 cm long in the one example seen, abaxially and adaxially 
smooth, glabrous, the apex subulate, the base narrower than the sheath 
apex; girdle not developed; inner ligule more or less truncate, 0.5-1 mm 
long, glabrous. Nodes of mature culms only slightly swollen, at mid-culm 
probably with one triangular central bud flanked by 3-4 smaller subequal 
subsidiary buds on each side (bud complement not seen); sheath scar 
horizontal; supranodal ridge obscure. Branching intravaginal, central bud 
developing simultaneously with the subsidiary buds but retaining its 
dominance; all branches erect and rebranching, up to 11 branches present in 
the mature branch complement; leafy branches to 10 cm long. Foliage leaves 
4-8 per complement; sheaths carinate, striate, glabrous to pubescent; 
blades erect or ascending, stiff, 3.4-5.5 cm long, 0.2-0.5 cm wide, 
L:W=10.5-17, the adaxial surface glabrous, the abaxial surface glabrous, 
weakly tessellate, the mid-nerve hardly distinguishable from the other 
nerves, which number 13-15, blade in cross-section with both sides slightly 
ridged due to the somewhat protruding nerves but flat, not V-shaped, 
usually greenish-yellow, the apex subulate, the margins cartilaginous, 
scabrous, one margin thicker and much wider than the other, the base 
attenuate to rounded; pseudopetiole distinct, to 0.5 mm long; outer ligule 
a very short, stiff, glabrous rim; inner ligule truncate, to 0.5 mm long. 
Inflorescence a spicate, more or less congested panicle 6-7.5 cm long, 
usually not fully exserted from the subtending sheath; rachis complanate, 
one side flattened, the other mostly flattened but sometimes slightly 
ridged, glabrous; branches appressed, arising only from the slightly ridged 
side of the rachis, more or less angular, glabrous, the lower ones to 3 cm 
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long; pedicels 1-6 mm long, angular, glabrous. Spikelets curving away 
slightly from rachis, slightly falcate, 4.4-5.7 mm long, shiny, golden-
brown. Glumes lacking. Sterile lemmas 2; 1/2 the spikelet length: 
sterile lemma I 2.1-2.5 mm long, apiculate, glabrous, 1-nerved: sterile 
lemma II 2.6-2.8 mm long, apiculate, glabrous, 1-nerved. Fertile lemma 
4.4-4.8 mm long, apiculate, glabrous, 3-nerved. Palea 2-keeled, sulcate 
for the upper 1/3-1/2 of its length, 4-4.3 mm long, slightly apiculate, 
glabrous, 2-nerved. Lodicules 3; 1.1-1.2 mm long, apically slightly 
ciliate; the posterior lodicule narrower than the two anterior ones. 
Stamens 3; anthers 3-3.5 mm long. Fruit unknown. 
Type: PERU: Dept. Huanuco: Monzon, 3300-3400 m, Weberbauer 3709 
(Lectotype: US 2874618; Isotype: US 1127078). 
Other specimens examined: PERU: Dept. CUZCO: Prov. La Convencion, 
Cord. Vilcabamba, ca. 28 km NE walking distance from the Hacienda Luisiana 
and the Apurimac River, 15 Jul 1968 (FL), Dudley 11114B (MO); Dept. PASCO: 
Prov. Oxapampa, Santa Barbara, 2 Aug 1984, Smith 8106 (ISC, MO). 
Known only from the type and two other collections, Ç. depauperata is 
distinguished by its lack of glumes. This species is closely allied to Ç. 
neurophylla Clark, from which it differs in having several-nerved foliage 
leaf blades that are flat in cross-section and more spicate inflorescences. 
Although the surviving type material is poor, the one vegetative collection 
of Ç. depauperata shows that it is patently a member of sect. 
Swallenochloa. According to label data this species occurs in marshy or 
moist areas of the Andes of central Peru, at elevations of 3300-3420 m. 
5. Chusquea longiligulata (Soderstrom & Calderôn) Clark, n. comb. 
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Figs. 7b, 20, 67-68, 124, 126d. 
Swallenochloa longiligulata Soderstrom & Calderon, Brittonia 30(3):305-308. 
1978. 
Culms erect at base, arching at tip, to 3 cm diam., to 10 m tall. 
Internodes more or less terete but flattened to shallowly sulcate for much 
of the length above central bud, solid, becoming fistulose, basal ones 
26-28 cm long, upper ones shorter, smooth. Culm leaves 1/2-2/3 the 
internode length, eventually deciduous, 9.5-15 cm long, juncture of sheath 
and blade an inverted V, barely visible abaxially, stiff; sheaths broadly 
triangular, loosely wrapped around the culm, 9-12.6 cm long, 8-13.5 cm wide 
at base, 5-13 times as long as blade, abaxially hispid, nearly glabrous 
toward apex, adaxially smooth, the margins ciliate near apex; blades erect, 
persistent, broadly triangular, 0.7-2.3 cm long, abaxially smooth, 
adaxially densely pubescent, hairs shorter near margins, the apex subulate, 
the margins short ciliate; girdle not developed; inner ligule ciliolate, 
longest at apex, shortly tapering, 0.4-0.7 cm long, chartaceous. Nodes not 
or only slightly swollen, at mid-culm with one triangular central bud, 
usually flanked by 2-3 smaller subsidiary buds on each side, central bud 
often solitary at lower nodes; prophyllum of central bud pubescent; sheath 
scar nearly horizontal but dipping slightly below the bud/branch 
complement; supranodal ridge evident. Branching intravaginal but sometimes 
the base of the sheath splitting, central bud generally not developing, the 
subsidiary branches sometimes rebranching, 50-65 cm long excluding 
inflorescence; mature branch complement of 4-12 branches. Foliage leaves 
3-4 per complement, not yellowish; sheaths carinate, glabrous, the margins 
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sometimes ciliate near apex; blades ascending, somewhat stiff, 14-33 cm 
long, 0.7-2.3 cm wide, L:W=9-25, the adaxial surface glabrous, the abaxial 
surface glabrous, tessellate, the apex short setose, the margins 
cartilaginous, smooth to scabrous, the base attenuate to attenuate-rounded; 
pseudopetiole distinct, 5-10 mm long; outer ligule a minute, glabrous rim 
to 0.5 mm long; inner ligule elongate, tapering, 1-7 cm long, chartaceous. 
Inflorescence a narrow, more or less congested panicle 17-45 cm long, 
usually exserted for a short length from the subtending sheath; rachis 
complanate, one side flattened, the other ridged, pubescent; branches 
appressed, arising only from the ridged side of the rachis, angular, 
pubescent, the lower ones to 9 cm long; pedicels 1-4 mm long, angular, 
somewhat pubescent to glabrescent. Spikelets 6-8.2 mm long, slightly 
falcate. Glumes 2; glume I about 1/5 the spikelet length, 0.4-1.1 mm long, 
obtuse, glabrous, nerves lacking; glume II about 1/7 the spikelet length, 
0.5-1.4 mm long, blunt, adaxially pubescent just below apex, 0-1-nerved. 
Sterile lemmas 2; sterile lemma I about 1/2 the spikelet length, 2.2-4 mm 
long, subulate, adaxially pubescent below apex, marginally ciliate near 
apex, 1- or 3-(5-)nerved; sterile lemma II about 5/8 the spikelet length, 
3-4.9 mm long, subulate, adaxially pubescent below apex, marginally ciliate 
near apex, 3- or 5-nerved. Fertile lemma 5-7 mm long, subulate, glabrous, 
5- or 7-nerved. Palea bicarinate, upper half sulcate, 4.8-7 mm long, 
apiculate, the sulcus pubescent, 2- or 4-nerved. Lodicules 3; to 1.2 mm 
long, upper margins ciliate. Stamens 3; anthers 3.8-4 mm long. Ovary 
glabrous. Fruit unknown. 
Type: COSTA RICA: Prov. San José: along CIA, ca 5 km SE of Empalme, 
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near Très de Junio, 2000 m, 4 Jun 1973 (FL), R. W. Pohl & S. Selva 12842 
(Holotype: US 2690691, 2828117; Isotypes: F, ISC). 
Other specimens examined: COSTA RICA: ALÂJUELA: Alto Paloma, 9 km V of 
top of Poas Volcano, 4 May 1969 (FL), Lent 1656 (F, MO); Alto Paloma, 12 km 
N of La Lulsa, 11 Feb 1969 (FL), Pohl & Davldse 11708 (F, ISC); HEREDIA; 
Rio Las Vueltas (upper R^o Patrla) on the eastern slope of Volcài Barba on 
Carib. side, 13 Apr 1973 (FL), Burger & Gentry 9039 (F, ISC, MO); 4 Mar 
1982, Clark et al. 280 (ISC, US); 25 Jun 1972 (FL), Lent 2626 (ISC, MO, 
US); Alto del Roble, 11 km NE of Heredla, just below pass, 30 May 1973 
(FL), Pohl 12810 (F, ISC, MO); PUNTARENAS: Cord, de Talamanca, upper 
slopes of Cerro Echandl, 23 Aug 1983, Davidse 23937 (ISC, MO); SAN JOSE: 5 
km by road S of El Empalme, Très de Junio, 4 Jun 1973 (FL), Pohl 12844 (F, 
ISC); Las Nubes, 20-22 Mar 1924 (FL), Standley 38763 (US). COSTA 
RICA/PANAMA: PUNTARENAS/BOCAS DEL TORO: Cord, de Talamanca, Cerro 
Echandl, 22 Aug 1983 (FL), Davidse et 23867 (ISC, MO). 
Pohl 12810 (cited in the original description of Ç. longiligulata as 
Pohl & Selva 12810) represents a mixed collection of Ç. longiligulata and a 
new species of Chusquea misidentlfled as Ç. meyeriana Rupr. ex Doell in 
Pohl (1980). Culm leaves from the undescribed Chusquea collection (now 
designated as Pohl 12810A) were Inadvertently Included with the Ç. 
longiligulata material of the same number. Somehow one of these culm 
leaves, clearly marked as Pohl 12810. was mounted with the holotype 
material of Ç. longiligulata (Pohl & Selva 12842) and a description of this 
culm leaf was Incorporated into the original description of this species. 
Because Pohl & Selva 12842 is a homogeneous collection and and is clearly 
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designated as the holotype of Ç. longiligulata. there is no need to 
designate a lectotype. 
The culm leaves of Ç. longiligulata are broadly triangular, with 
sheaths abaxially hispid and 5-13 times as long as the blade, and blades 
erect, persistent, and adaxially densely pubescent. The girdle is not 
developed in this species. Other distinguishing features of Ç. 
longiligulata include its elongate, tapering inner ligule 1-7 cm long and 
its narrow, long (to 45 cm) panicle with slightly falcate spikelets. The 
inner ligule of Ç. tonduzii Hackel may reach 1.5 cm in length, and in the 
vegetative state this species resembles Ç. longiligulata. The two species 
may be distinguished by the glabrous culm leaves, the presence of a girdle 
and the more rounded foliage leaf bases in Ç. tonduzii. Generally C. 
tonduzii is found at elevations of 2400-3350 m, while Ç. longiligulata has 
been collected only between 1500-2060 m. 
Although atypical in some respects, Chusquea longiligulata is placed 
within sect. Swallenochloa because of its intravaginal branching, linear 
bud complement and stiff, ascending foliage leaf blades with well developed 
papillae and sunken stomata. In contrast to other species in this group, 
Ç. longiligulata has internodes lacking a waxy coating, deciduous culm 
leaves, a central bud that usually does not develop and foliage leaf blades 
lacking a yellowish cast. It does not exhibit continuous flowering. 
Chusquea longiligulata, occurring in cloud forests along the Cordillera de 
Talamanca, has the lowest altitudinal range of any species in sect. 
Swallenochloa. 
6. Chusquea maclurei Clark, sp. nov. Figs. 7d, 71-72, 118, 126a-c. 
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Culmi erecti, usque ad 2.5 cm diametro, usque ad 4-8 m alti. Folia 
culmorum pro longitudine internodia extensa, 14-38.5 cm longa: vaginae 
persistentes, rectangulares, 7-24.5 cm longae, 5.5-11 cm latae basi, 
0.6-1.4-plo longior quam laminae, glabri; laminae persistentes, 
triangulares, apicibus subulatis, basibus cordatis, 7-17.6 cm longae, 
glabrae. Nodi ad culmum medium gemma centralis singularis triangularis 
subtenta a 4-10 gemmis parvioribus subaequantibus. Ramificatio 
intravaginalis. Folia 5-9 in complemento: laminae erectae, rigidae, 
apicibus setosis, basibus asymmetricis, rotundatis vel truncatis, 22-40 cm 
longae, 2-5 cm latae, superne glabrae, inferne glabrae, non tessellatae. 
Inflorescentia ignota. 
Common names: carrizo, moya, carriso grueso. 
Rhizomes leptomorph, possibly amphimorph. Culms erect, often arching 
above, to 2.5 cm diam., 4-8 m tall. Internodes more or less terete, solid 
in younger parts, becoming fistulose, 17-26 cm long, smooth to scabrid on 
the upper half of each segment, covered over much of the surface with a 
thin, waxy exudate. Culm leaves usually extending to the next node or a 
little beyond, 14-38.5 cm long, juncture of sheath and blade a more or less 
horizontal, abaxially obscure line; sheaths persistent, eventually 
shredding and disintegrating, more or less rectangular, flaring at base, 
7-24.5 cm long, 5.5-11 cm wide at base, 0.6-1.4 times as long as blade, 
abaxially smooth, scabrid toward base, pubescent at nodal line, adaxially 
smooth, shiny, the overlapping margin ciliate; blades erect, persistent, 
triangular, 7-17.6 cm long, abaxially smooth, adaxially scabrid toward 
apex, the apex subulate, the base more or less cordate; the girdle not 
209 
developed; inner ligule usually irregular, to 2 cm long at its apex, 
otherwise 3-6 mm long, ciliolate. Nodes of mature culms swollen, at mid-
culm with one triangular central bud, subtended by 4-10 smaller subsidiary 
buds; sheath scar nearly horizontal; supranodal ridge prominent. Branching 
intravaqinal, often appearing extravaginal as development proceeds due to 
branch proliferation; central bud developing after the subsidiary branches, 
the central branch robust and rebranching vigorously; all branches 
initially erect, sometimes becoming geniculate, 17-27 branches present in 
the mature complement; leafy subsidiary branches not rebranching, to 49 cm 
long. Foliage leaves 5-9 per complement; sheaths carinate, glabrous, the 
overlapping margin ciliate; blades erect, stiff, 22-40 cm long, 2-5 cm 
wide, L:W=8-11, the adaxial surface glabrous, the abaxial surface glabrous, 
not tessellate, yellowish-green, the apex setose, the margins 
cartilaginous, scabrous, the base asymmetrical, one side rounded, the other 
truncate-rounded; pseudopetiole distinct, 3-7 mm long; outer ligule 
prominent, 1.5-4 mm long; inner ligule tapering and 1-7 cm long (rarely 
truncate and 3-5 mm long), glabrous. Inflorescence unknown. 
Type: ECUADOR: Pichincha: old road between Quito and Santo Domingo, 
60 km from Quito, 9.7 km V of Chiriboga, western slope, 2050 m, 27 Aug 
1982, L. 6. Clark. Ç. E. Calderon & E. Asanza 309 (Holotype: ISC 366958, 
366959, 366960 and 366961; Isotype: US). 
Other specimens examined: ECUADOR: CARCHI: 16 km from Maldonado on 
the road to Tulcan, 14 May 1980, Young 136 (US); PICHINCHA: Santo Domingo-
Quito road about 40 mi from Quito, 8 Aug 1945, McClure 21399 (ISC, US); on 
the Quito-Saloya road, 21 Aug 1945, McClure 21408 (ISC, US); on the farm of 
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Maria Donoso, 11 km from the crossroads of Tandayapa on the road to Mindo, 
11 Jan 1980, Young ^  (US). 
Although unknown in flowering condition, Ç. maclurei is clearly a 
distinct taxonomic entity within sect. Swallenochloa. It is named in honor 
of the late Dr. Floyd A. McClure of the Smithsonian Institution, who first 
collected it, and who dedicated so much of his career to studying American 
bamboos. Chusquea maclurei is characterized by culm leaves with the 
cordate blade more or less equalling the sheath, large, wide foliage leaves 
and the long, tapering inner ligules. One population of this species 
(McClure 21408) has truncate, short inner ligules, but matches the type in 
all other respects. 
Vegetatively, Ç. maclurei is most similar to Ç. longiligulata. The 
two species are easily distinguished on the basis of culm leaf features and 
leaf width. Chusquea maclurei has large culm leaf blades and foliage 
leaves 2-5 cm wide, while Ç. longiligulata has relatively small culm leaf 
blades and foliage leaves 0.7-2.3 cm wide. Like its Costa Rican 
counterpart, the Ecuadorian Ç. maclurei grows in the cloud forest, but at 
somewhat higher elevations (2050-2500 m). 
Branching at the mid-culm nodes is initially intravaginal in this 
species, but it may appear to be extravaginal as the central branch 
proliferates and subsidiary branches are pushed outward. In addition, 
branching at culm and branch tips is apparently extravaginal in one 
specimen. Young 136. With respect to its foliage leaves, Ç. maclurei fits 
reasonably well within sect. Swallenochloa. It is somewhat atypical in 
that the subsidiary buds are not strictly linearly arranged, and it grows 
Figure 126. Chusquea maclurei and C^. longlligulata. Â-C. C^. maclurei 
A. Branch complement B. Culm leaf C. Detail of foliage 
leaf sheath apex and blade base showing elongated inner 
ligule, bars = 1 cm (A-C based on Clark et al. 309) 
D. Culm leaf of C^. longiligulata» bar = 1 cm (based on 
Clark et al. 280) 
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at somewhat lower elevations than other members of the group. 
7. Chusquea neurophylla Clark, sp. nov. Figs. 12, 61-62, 118, 127a-f. 
Culmi erecti, usque ad 4 mm diametro, usque ad l(-3) m alti. Folia 
culmorum pro longitudine internodia non extensa, 6.5-8.5 cm longa, 
chartacea: vaginae persistentes, anguste-rectangulares, 4-5 cm longae, 
usque ad 1.1 cm latae basi, 1.5-plo longior quam lamina, striatae, glabrae; 
laminae apparenter deciduae, anguste-triangulares, apicibus brevibus 
subulatis, basis leviter rotundata, 2.5-3.3 cm longae, striatae, glabrae. 
Nodi ad culmum medium gemma centralis singularis triangularis 2 gemmis 
parvioribus subaequantibus lateribus. Ramificatio intravaginalis. Folia 
3-9 in complemento: laminae erectae, rigidae, lineares, apicibus 
apiculatis, navicularibus, ad marginem cartilaginea, basibus attenuatis, 
3-8 cm longae, 2-2.5 mm latae, nervis plerumque très, superne 
prominentibus, inferne glabrae, non tessellatae, nervo medio prominenti. 
Inflorescentia angusta, non congesta, paniculata, 4-11 cm longa; rhachis 
sinuolata, complanata, glabra; rami appressi, angulati, glabri. Spiculae 
5.7-6.4 mm longae, castaneae. Glumae 2: gluma I apice acutato, 0.3-0.8 mm 
longa, 0-1-nervis; gluma II apice rotundato, 0.4-1.2 mm longa, 0-1-nervis. 
Lemmata sterilia 2: lemma sterile I apice apiculato, obtusato, naviculari, 
2.7-3.6 mm longum, 3-nerve; lemma sterile II apice apiculato, obtusato, 3-4 
mm longum, 3-5-nerve. Lemma fertile apice apiculato, obtusato, 5.3-5.4 mm 
longum, 5-, 7- vel 9-nerve. Palea bicarinata, apice apiculato, obtusato, 
4.9-5.4 mm longa, apicem versus pubescentem, 4-nervis. 
Culms erect, to 4 mm diam., to approximately l(-3) m tall. Internodes 
terete, may be flattened or shallowly sulcate above the central bud, solid, 
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becoming slightly fistulose, 5-8.5 cm long, golden-yellow, smooth, 
sometimes with a thin waxy exudate covering the surface. Culm leaves not 
extending to next node, 6.5-8.5 cm long, juncture of sheath and blade 
visible as a faint line abaxially, chartaceous; sheaths persistent, 
shredding and disintegrating in place, narrow rectangular, 4-5 cm long, to 
1.1 cm wide at base, about 1.5 times as long as blade, abaxially and 
adaxially striate, glabrous, the margins glabrous; blades erect, apparently 
deciduous, narrow triangular, 2.5-3.3 cm long, abaxially and adaxially 
striate, glabrous, the apex short-subulate, girdle not developed; inner 
ligule to 0.5 mm long, glabrous. Nodes slightly swollen, at mid-culm with 
one triangular central bud which may be flanked by one smaller subsidiary 
bud on each side; sheath scar horizontal; supranodal ridge more or less 
prominent. Branching intravaginal, central and subsidiary buds developing 
simultaneously with the central branch remaining slightly larger; all 
branches erect, to 8 cm long excluding the margins with a few scattered 
trichomes, the base slightly rounded; inflorescence; the subsidiary 
branches sometimes rebranching from the base, usually 8-9 branches present 
in the mature branch complement. Foliage leaves 3-9 per complement; 
sheaths carinate, striate, glabrous, the margins ciliolate near apex; 
blades erect, stiff, very thick, linear, boat-shaped, 3-8 cm long, 2-2.5 mm 
wide, L:W=15-32, the adaxial surface glabrous, with the 3-5 nerves 
(including midrib) very prominent, forming ridges the length of the blade, 
the abaxial surface glabrous, not tessellate, the midrib very prominent, 
forming a keel which gives the blade a V-shape in cross section, the 
secondary nerves not projecting but lighter in color, greenish-yellow, the 
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apex apiculate, the margins strongly cartilaginous, scabrous, the base 
attenuate; pseudopetiole more or less distinct, 1-1.5 mm long; outer ligule 
lacking or present as a mere rim; inner ligule truncate, 0.2-0.5 mm long. 
Inflorescence a narrow but not congested panicle 4-11 cm long, usually 
fully exserted but the peduncle not long; rachis slightly sinuate, one side 
flattened, the other somewhat angular, glabrous; branches appressed, 
arising only from the angular side of the rachis, angular, glabrous, the 
lower ones to 2 cm long, bearing relatively few spikelets; pedicels 
appressed, angular, 2-8 mm long, glabrous. Spikelets 5.7-6.4 mm long, dark 
brown. Glumes 2; glume I up to 1/10 the spikelet length, 0.3-0.8 mm long, 
acute, glabrous, 0-1-nerved; glume II less than 1/6 the spikelet length, 
0.4-1.2 mm long, rounded, glabrous, 0-1-nerved. Sterile lemmas 2; sterile 
lemma I about 5/8 the spikelet length, boat-shaped, 2.7-3.6 mm long, 
apiculate but blunt, adaxially pubescent just below apex, marginally 
ciliate near apex, 3-nerved; sterile lemma II 2/3-5/8 the spikelet length, 
3-4 mm long, apiculate but blunt, adaxially pubescent just below apex, 
3-5-nerved. Fertile lemma 5.3-5.4 mm long, apiculate but blunt, adaxially 
pubescent just below apex, marginally ciliate near apex, 5-, 7- or 
9-nerved. Palea 2-keeled, sulcate near apex only, 4.9-5.4 mm long, 
apiculate but blunt, abaxially pubescent near apex, marginally ciliate, 
4-nerved. Lodicules 3; 0.8-1.4 mm long, apically ciliate, all vasculated; 
the posterior lodicule narrower than the 2 anterior ones. Stamens 3; 
anthers 2.7-3.4 mm long. Ovary 2.1 mm long including stigmas, glabrous. 
Fruit unknown. 
Type: ECUADOR: inter Riobamba et Alausf. In Cordillera centrali 
Figure 127. Chusquea neurophylla and C. smlthll. A-F. C. neurophylla 
A. Branch complement, bar = 1 cm B. Outline of foliage 
leaf blade In cross section, bar = 1 mm C. Culm leaf 
D. Leaf complement, bars = 1 cm E. Splkelet, bar « 1 mm 
F. Inflorescence, bar = 1 cm (A, C based on Barbour 
3547; B, D-F based on Andre 4516) G-J. £. smlthll 
G. Foliage leaf blade H. Inflorescence, bars = 1 cm 
I. Splkelet, bar = 1 mm J. Habit, bar = 1 cm (G-J based 
on Smith 7730) 
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andinum, 2900 m, Jul 1876 (FL), E. F. Andre 4516 (Holotype: K; Isotypes: 
K). 
Other specimens examined: ECUADOR: LOJA, Lehmann s.n. (K), Muletrack 
Amaluza-Palanda, near the pass (at Laguna Areviatadas Pilares), 22 Sep 1976 
(FL), Ollgaard & Balslev 9690 (NY). PERU: Depto. AMAZONAS: Prov. Bagua, 
Cordillera Colan NE of La Peca, Barbour 3547 (MO, US). 
Known from only four specimens, Chusquea neurophylla clearly falls 
within sect. Swallenochloa by virtue of its erect habit, intravaginal 
branching, stiff, erect leaf blades and occurrence in high altitude 
grasslands. It closest relative is Ç. depauperata Pilger, from which Ç. 
neurophylla differs in having narrower, strongly ridged leaf blades, a much 
less congested inflorescence and spikelets with small but developed glumes. 
8. Chusquea paludicola Clark, sp. nov. Figs. 7e, 69-70, 125a-c, 128. 
Culmi erecti, usque ad 0.8 cm diametro, usque ad 3 m alti. Folia 
culmorum pro longitudine internodia extensa, 10-12 cm longa: vaginae 
persistentes, triangulares, 8-10 cm longae, 3.8-5.5 cm latae basi, 
3-6.5-plo longior quam laminae, glabrae vel hirsutae basi; laminae 
persistentes, late triangulares, apicibus subulatis, 1.4-2.5 cm longae, 
glabrae. Nodi ad culmum medium gemma centralis singularis triangularis 
subtenta a gemmis numérosis parvioribus subaequantibus. Ramificatio 
intravaginalis. Folia 4-6 in complemento: laminae plus minusve erectae, 
rigidae, apicibus setosis, basibus attenuatis, 7-15 cm longae, 0.4-0.6 cm 
latae, superne tessellatae, inferne tessellatae. Inflorescentia ignota. 
Culms erect, to 0.8 cm diam., 1.5-3 m tall. Internodes terete, 
slightly flattened for nearly the full length above the central bud, solid. 
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becoming fistulose, 8-14 cm long, golden-yellow, smooth, with a thin waxy 
exudate covering the surface. Culm leaves extending approximately to the 
next node, 10-12 cm long, juncture of sheath and blade an inverted "V," 
abaxially obscure; sheaths persistent for some time, eventually splitting 
and falling, triangular, 8-10 cm long, 3.8-5.5 cm wide at base, 3-6.5 times 
as long as blade, abaxially smooth and glabrous to hirsute at the base, 
sometimes hirsute (hairs appressed) on the lower half, adaxially smooth, 
shiny, the apex broad, the margins dilate ; blades erect, persistent, 
broadly triangular, 1.4-2.5 cm long, abaxially smooth, adaxially striate, 
smooth, the apex subulate, the margins ciliate; girdle 1-2 mm wide, 
glabrous to pubescent, the juncture of sheath and girdle pubescent; inner 
ligule 1-1.5 mm long. Nodes swollen, at mid-culm with one triangular 
central bud subtended by numerous smaller subsidiary buds; sheath scar 
almost horizontal; supranodal ridge prominent. Branching at least 
initially intravaginal, with the branches erect but breaking through the 
base of the sheath and splitting it as they proliferate, thus branching 
often appearing extravaginal on the main culm; branching on the central 
branches clearly intravaginal; central and subsidiary buds developing 
quickly and more or less simultaneously, with the central branch remaining 
larger; all subsidiary branches erect, 8-10 cm long, rebranching from the 
base only; 28-33 branches present in the mature complement. Foliage leaves 
4-6 per complement; sheaths carinate, striate, glabrous, the margins 
ciliate near apex; blades more or less erect, stiff, 7-15 cm long, 0.4-0.6 
cm wide, L:W=17-30, the adaxlal surface glabrous, tessellate, the abaxlal 
surface glabrous to pilose, tessellate, greenish-yellow, the apex setose. 
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the margins cartilaginous but narrow, smooth to scabrous, the base 
attenuate; pseudopetiole indistinct, 1-1.5 mm long; outer ligule lacking or 
present as a mere rim; inner ligule tapering, 2-8 mm long. Inflorescence 
unknown. 
Type: COSTA RICA: San José: Chusquea-Lomaria-Sphagnum bog, W side of 
CIA, Km 70, 2700 m, 31 Dec 1984, R. W. Pohl & L. G. Clark 14600 (Holotype: 
ISC; Isotypes: CR, F, K, MO, US). 
Other specimens examined: COSTA RICA: CARTA60: bog along Interamerican 
highway. Km 68.5, 1 May 1985, Horn 206 (ISC); Lomaria-Sphagnum bog, along E 
side of CIA at Km 68, 31 Dec 1984, Pohl & Clark 14604 (CR, ISC, MO, US); 
19.6 km by road SE of El Empalme, along CIA, 27 Jun 1976, Pohl & Pinette 
13282 (F, ISC, MO); SAN JOSE/CARTAGO: en zona marginal a una turbera 
situada a 20 kms sur de El Empalme (Santa Maria de Dota), Carretera 
Interamericana Sur, Arrieta 6. s. n. (CR). 
Although unknown in flowering condition, this species is distinct 
enough vegetatively to merit specific recognition. Chusquea paludicola is 
characterized by its culm leaves with broadly triangular, glabrous blades, 
swollen nodes, numerous subsidiary branches and narrow foliage leaves with 
relatively long, tapering inner ligules. The numerous subsidiary branches 
and long, tapering ligules indicate that this species is probably most 
closely related to Ç. tonduzii. 
The two known populations of Ç. paludicola are found in Lomaria-
Sphagnum bogs along the Interamerican Highway below Cerro de La Muerte, 
Costa Rica. A number of these bogs occur in this area, and it may be that 
this species is more widespread than current records indicate. Clumps of 
Figures 128 and 129. Distribution patterns In two species of Chusquea 
Figure 128. Distribution of jC. paludlcola 
Figure 129. Distribution of C. tonduzll 
c. paludicola 
C. tonduzii 
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this bamboo occur in the bog proper, usually on mounds of Sphagnum. In 
reaching into these mounds to pull up young shoots, we discovered that the 
temperature inside the mounds was noticeably warmer than the ambient air. 
The heat is probably a by-product of respiratory activity, and may provide 
a more favorable microhabitat for this bamboo. 
9. Chusquea smithii Clark, sp. nov. Figs. 58, 118, 127g-j. 
Culmi erecti, plerumque non ramosi, usque ad 2 mm diametro, usque ad 1 
m alti. Folia culmorum non evidentia. Nodi ad culmum medium gemma 
centralis singularis triangularis, gemmae subsidiariae nullae. Ramificatio 
intravaginalis. Folia 8-10 in complemento: laminae erectae, rigidae, 
apicibus setosis, ad marginem cartilaginea, basibus rotundatis-truncatis, 
5.7-7 cm longae, 0.7-0.9 cm latae, superne glabrae, inferne glabrae, non 
tessellatae. Inflorescentia angusta, congesta, secunda, paniculata, 7-8 cm 
longae, per vagina partim inclusa; rhachis complanata, puberula; rami 
reducti, appressi, angulati, puberuli. Spiculae 7.7-9.5 mm longae. Glumae 
2: gluma I squamiformis, 0.2-0.3 mm longa, glabra; gluma II squamiformis, 
0.3-0.4 mm longa, glabra. Lemmata sterilia 2: lemma sterile I apice 
acuto, 4.2-5.8 mm longum, 1-nerve; lemma sterile II apice acuto, 7-8.5 mm 
longum, 3-nerve. Lemma fertile apice apiculato, 7.6-9.2 mm longum, 5- vel 
7-nerve. Palea bicarinata, apice acuto, obtusato, 7-7.9 mm longa, 
4-nervis. 
Rhizomes pachymorph. Culms erect, usually unbranched, to 2 mm diam., 
to 1 m tall. Internod'es terete, fistulose, 2.5-3 cm long, pale yellow, 
smooth, appearing waxy. Culm leaves not well differentiated, at the base 
of the culm cataphyll-like, lacking a blade, at successive nodes the blade 
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developing until at the apex fully developed foliage leaves are present. 
Nodes of mature culms not swollen, at mid-culm with one triangular central 
bud, subsidiary buds lacking: sheath scar horizontal; supranodal ridge not 
evident. Branching intravaglnal, central bud rarely developing, but 
capable of rebranching. Foliage leaves 8-10 per complement; sheaths at 
most weakly carlnate, pubescent between striae, the overlapping margin 
ciliolate; blades erect, stiff, 5.7-7 cm long, 0.7-0.9 cm wide, 
L:W-7.6-8.2, the adaxlal surface glabrous, the abaxlal surface glabrous, 
not tessellate, with midrib evident for the full length, of a particular 
greenish-yellow color, the apex coarsely setose, the tip blunted, the 
margins thick, cartilaginous, smooth, the base rounded-truncate; 
pseudopetiole distinct, 2-3 mm long; outer ligule a short, stiff, ciliolate 
rim; inner ligule truncate, to 1 mm long. Inflorescence a narrow, 
congested, secund panicle 7-8 cm long, the subtending sheath well developed 
and more or less enclosing the inflorescence even at maturity, the sheath 
apparently eventually shredding and disintegrating; rachis complanate, one 
side flattened, the other angular, puberulent; branches reduced, appressed, 
arising only from the angular side of the rachis, angular, puberulent; 
pedicels 1.5-6 mm long, angular, puberulent. Spikelets 7.7-9.5 mm long, 
longitudinal axis of spikelets more or less perpendicular to the rachis. 
Glumes 2; glume I much less than 1/10 the spikelet length, scale-like, 
0.2-0.3 mm long, glabrous, nerves lacking; glume II much less than 1/10 the 
spikelet length, scale-like, 0.3-0.4 mm long, glabrous, nerves lacking. 
Sterile lemmas 2; sterile lemma I 1/2-3/4 the spikelet length, 4.2-5.8 mm 
long, acute, abaxlally pubescent near mldnerve, adaxially pubescent below 
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apex, marginally ciliate near apex, 1-nerved; sterile lemma II almost 
equalling the spikelet length, 7-8.5 mm long, acute, abaxially pubescent 
near midnerve for the full length, adaxially pubescent below apex, 
maceinally smooth, 3-nerved. Fertile lemma keeled, 7.6-9.2 mm long, 
apiculate, abaxially pubescent along midnerve for most of length, adaxially 
pubescent below apex, marginally ciliate near apex, 5- or 7-nerved. Palea 
2-keeled, sulcate Just near apex, 7-7.9 mm long, acute but blunt, abaxially 
pubescent near apex, marginally ciliate near apex, 4-nerved. Lodicules 
unknown. Stamens unknown. Ovary glabrous. Fruit a caryopsis, glabrous, 
3.3 mm long; embryo about 0.9 mm long. 
Type: PERU: Pasco, Oxapampa Prov.: trail to summit of Cordillera 
Yanachaga via Rio San Daniel (75 27'W, 10 23'S), 3350-3420 m, 12 Jul 
1984, D. N. Smith 7730 (Holotype: ISC 367181 and 367182; Isotype: MO). 
This species is named for David N. Smith, who in association with the 
Missouri Botanical Garden has collected extensively for the Flora of Peru 
project, and who expended considerable effort in obtaining this collection. 
Chusquea smithii. known only from the type collection, is apparently an 
endemic from the southernmost limit of piramo. It is distinguished by its 
diminutive, usually unbranched culms, leaf blades with smooth margins, 
short, narrow, congested, secund panicles more or less enclosed by their 
subtending sheaths, and pubescent spikelets with much reduced glumes, 
narrow, triangular sterile lemma I, and lemma extending beyond the palea. 
Although vegetatively similar to Ç. tessellata Munro (except for culm 
size), the unusual nature of the inflorescence and spikelet differences in 
Ç. smithii set the two species apart. 
226 
10. Chusquea spencei Ernst, Journ. Bot., British and Foreign 10 
(=new series Vol. 1):262. 1872. Figs. 2a, 7f, 59-60, 122, 130a-e. 
Plants fastigiate. Culms erect, 0.5-4 cm diam., 2-6 m tall, tips 
pendulous. Internodes terete, sometimes slightly flattened above the 
central branch, solid in younger parts, becoming fistulose, 7-16 cm long, 
golden-yellow to reddish-brown or purple, smooth, covered over much of the 
surface with a waxy exudate that may be slightly sticky when fresh. Culm 
leaves extending more or less just to the next node, 10-27 cm long, 
juncture of sheath and blade hardly distinguishable abaxially; sheaths 
persistent, eventually shredding and disintegrating in place, more or less 
triangular with slightly rounded shoulders, 6-22 cm long, 3-9.5 cm wide at 
base, 2-7 times as long as blade, in one specimen the sheath and blade 
nearly equal, abaxially hirsute, the hairs usually deciduous with age, 
pubescent just at base, adaxially smooth, shiny, the margins ciliate; 
blades erect, persistent, narrow triangular to triangular, 2-6 cm long, 
abaxially hispid, adaxially pubescent, the apex subulate; girdle not 
developed; inner ligule a short, ciliolate rim 0.5-2 mm long. Nodes of 
mature culms slightly swollen, at mid-culm with one triangular central bud, 
flanked by 1-2 somewhat smaller subsidiary buds on each side, these 
subtended by several to numerous much smaller subsidiary buds; supranodal 
ridge prominent; sheath scar nearly horizontal. Branching intravaginal, 
central and larger subsidiary buds developing more or less simultaneously 
with the smaller subsidiary buds; central branch robust, all branches erect 
and rebranching vigorously, (9-12-)30-38(-50) branches present in the 
mature branch complement; leafy branches to 39 cm long. Foliage leaves 3-5 
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per complement; sheaths carinate, glabrous, the margins sometimes dilate 
near apex; blades erect to arching, lax to somewhat stiff, linear, 5-14 cm 
long, 0.2-0.6 cm wide, L;W=14-38(-48,-60), the adaxlal surface glabrous, 
the abaxlal surface glabrous, not tessellate, tinted greenish-yellow but 
not strongly so, the apex short setose, the margins slightly cartilaginous, 
one often thicker than the other, scabrous, the trichomes rather widely 
spaced, the base attenuate to rounded-attenuate, pseudopetlole hardly 
distinct, 0.5-2 mm long; outer ligule lacking or at most a very short 
dilate rim; inner ligule truncate to rounded-truncate, 0.5-1 mm long, 
usually glabrous. Inflorescence a narrow, congested panicle 2.5-12 cm 
long, usually not fully or just barely exserted from the subtending sheath; 
rachis slightly sinuate, one side flattened, the other ridged, pubescent; 
branches appressed, arising only from the ridged or angular side of the 
rachis, angular, pubescent, the lower ones 1-1.5 cm long; pedicels to 2 mm 
long, angular, pubescent. Splkelets 4.6-7.3 mm long, glabrous. Glumes 2; 
glume I up to 1/3 the spikelet length, 0.7-2.1 mm long, obtuse, dilate, 
abaxlally scabrous especially along nerve, nerves lacking or 1-nerved; 
glume II 1/2-1/5 the spikelet length, narrow to wide triangular, 1.1-2.7 mm 
long, usually aplculate, abaxlally and adaxlally pubescent near apex, 1- or 
3-nerved. Sterile lemmas 2; sterile lemma I 3/4-1/2 the spikelet length, 
2.3-4.6 mm long, usually aplculate, abaxlally mid-nerve scabrous near apex, 
adaxlally pubesent just below apex, 1-, 3- or 5-nerved; sterile lemma II 
1-3/4 the spikelet length, 3.5-6.1 mm long, usually aplculate, abaxlally 
mid-nerve scabrous near apex, adaxlally pubescent just below apex, 5- or 
7-nerved. Fertile lemma 4-5.9 mm long, aplculate, abaxlally scabrous along 
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mid-nerve near apex, adaxially pubescent just below apex, 5-, 7- or 
9-nerved. Palea 2-keeled, sulcate just near apex, 3.8-5.9 mm long, 
apiculate, sometimes sulcus scabrous or pubescent, otherwise glabrous, 4-
or 6-nerved. Lodicules 3; 0.6-1.1 mm long, apices ciliate; the posterior 
lodicule narrower than the two anterior ones. Stamens 2; anthers 2.5-3.5 
mm long. Ovary glabrous. Fruit a caryopsis, 3.7 mm long. 
Type: VENEZUELA: Miranda/Distrito Federal: the Amphitheatre and along 
trail to Pico NaiguatI, Cordillera de la Costa, 2700-2765 m, 6 Dec 1973, S. 
Tillett. G. Morillo. B. ^  Morillo & B. Manara 41 (Neotype: NY; 
Isoneotype: VEN 136808). 
Other specimens examined: COLOMBIA: BOYACA: Vado Hondo, subp^ramo, 1 km 
al E de Vado Hondo, Valle Riio Cuisana, 31 Mar 1973, Cleef et al. 9236A 
(US); CUNDINAMARCA: NE of BogotI, on the road to Paramo de Guasca, Aug 
1981, Calderon et al. 2991 (COL, ISC, US); N of Bogota, near Zipaquira, Aug 
1981, Calderén et al. 2992 (COL, ISC, US); Bogotâ-Choachi road, El Verjon, 
21 Feb 1982, Clark et al. 270 (COL, ISC); Cabeceras de la Quebrada Chuza 
entre la mina de cal del Paramo de Palacio y el Paramo de Chingaza, Laguna 
Seca y alrededores, 28 Apr 1973, Cleef 9611A (US); Mun. de Tausa, Flanco 
Oriental de la Represa del Neusa, 3 Apr 1977 (FL), Diaz & Cleef 817 (COL); 
al sur de Usme, entre la Regadera y El Hato, Estacion Experimental "Usme," 
Quebrada Piedra Gorda, 21 Jun 1950 (FL), Idrobo et al. 404 (COL); Bogotl, 
region de Monserrate, El Granizo, 15 Feb 1980, Zuluaga 116 (COL); 
CUNDINAMARCA/BOYACA: Mun. Villapinzôn, nacimiento del Rfo Bogota, 
carretera entre Villapinzôn y Umbita, 20 Feb 1982, Clark et al. 267 (COL, 
ISC); NORTE DE SANTANDER: Bucaramanga-Pamplona road, about Km 81, 13 Aug 
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1982, Clark & Cavelier 294 (COL, ISC); road from Pamplona to Toledo, 
crossing the divide between R^o La Teja and R^o Mesme, 28 Feb 1927 (FL), 
Klllip & Smith 19901 (MO, NY, US); SANTANDER: Paramo del Almorzadero, 
region media, 20 Jul 1940, Cuatrecasas & Garcfa-Barriga 9966 (COL, US). 
VENEZUELA: ANZOATEGUI: Dtto. Libertad, ridges & tops of Hontànas Negras, 
along the Sucre and Anzoategui border, 20 airline km NE of Bergantih, NE of 
Buenos Aires, Serrania de Turimiquire, 28 Nov 1981, Davidse & Gonzalez 
19494 (MO, US); DISTRITO FEDERAL: Parque Nacional El Avila, Asiento de La 
Silla, 31 Jul 1976 (FL), Manara s. n. (VEN); Silla de Caracas, coastal 
range, 26-29 Dec 1918 (FL), Pittier 8362 (US, VEN); Cordillera del Avila, 
between Los Venados and Pico Oriental, 27-28 Feb 1944 (FL), Steyermark 
55646 (F, US); MERIDA: Dtto. Rangel, Paramo de Mucubaji, La Corcovada, 20 
Sep 1983, Briceno et al. 786 (ISC); Paramo de Mucubaji, via Laguna Las 
Canoas, 27 Sep 1983, Brice&o et al. 814 (ISC); Sierra del Norte, 6-8 Oct 
1952 (FL), Humbert 26738 (US); Paramo de Aricagua, 31 Mar 1922 (FL), Jahn 
1033 (NY, US); camino al pâramo "Los Monsalves," 10 Nov 1952 (FL), Vareschi 
2471 (VEN); MIRANDA: entre la fila y el Pico de Naiguata, 19 Jan 1952 
(FL), Aristeguieta & Ramia 696 (VEN); Naiguata, 15 Jul 1929 (FL), Holt 520 
(VEN); Holt 522 (NY); Pico de Naiguata, (FL), Jahn 292 (US, VEN); 24-25 May 
1913 (FL), Pittier 6256 (NY, US, VEN); (FL), Rohl s. n. (VEN); Jun 1943 
(FL), Schnee 30 (VEN); ascent of Pico de Naiguata, above Los Chorros, 16-17 
Jun 1945 (FL), Steyermark 62974 (F, US, VEN); TRUJILLO: El Paramito, hacia 
Tuname, via Jajo-La Morita, Aug 1958 (FL), Aristeguieta 3506 (US); ZULIA: 
Dtto. Perija, "Campamento Frontera VI," between the headwaters of R^b del 
Norte and the southernmost branch of R^o Aricagua, 23-28 Jul 1974 (FL), 
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Berry 151 (F, NY); Berry 177 (NY); Sierra de Perija, Serrania de los 
Motilones, environs of "Campamento Frontera II," headwaters of Rfo Negro, 
27 Jun-5 Jul 1974 (FL), Tillett & HBnig 746-704 (MO). 
Ernst (1872) based his original description of Chusquea spencei solely 
on vegetative material. No type specimen was cited, although all of the 
specimens discussed or described in the article were collected on Pico 
Naiguata, near Caracas, Venezuela, by Spence et al. (apparently s.n.). I 
have been unable to locate any of this type material at VEN, C, or any 
other likely herbarium. The protologue agrees very closely with more 
recent collections of this species from the same locality, and I have 
therefore designated one of these (Tillett et al. 41) as the lectotype, 
until such time as the fate of the type material can be determined. 
When McClure (1973) segregated Swallenochloa from Chusquea. he did not 
recognize Ç. spencei as a member of this group, probably because early 
collections of this species were too incomplete to show its intravaginal 
branching pattern. In addition, Ç. spencei occurs in the subparamo/paramo 
habitat, and has waxy to sticky internodes, simultaneous development of the 
central and subsidiary branches, somewhat stiff, ascending foliage leaf 
blades with slightly sunken stomata, nearly continuous flowering and 
relatively small spikelets. The bud complement of this species is unusual 
for the Swallenochloa group in that it consists of three, not two, size 
classes of buds (Fig. 7f). The large triangular central bud is flanked by 
1-2 somewhat smaller subsidiary buds, and all of these are subtended by 
several to numerous much smaller subsidiary buds. The relative difference 
in size is maintained in the mature branch complement. 
Figure 130. Chusquea spencel and C, depauperata. A-E. Ç, spencel 
A. Branch complement with juvenile foliage leaves 
B. Culm leaf (A, B based on Clark et al. 270) 
C. Complement of adult foliage leaves (based on Clark 
et 267) D. Inflorescence, bars = 1 cm E. Splkelet, 
bar a 1 mm (D, E based on Tlllett et al. 41) 
F-J. £. depauperata F. Inflorescence 6. Culm segment 
of two nodes and Internodes showing branch complement 
and foliage leaves I. Culm leaf, bars = 1 cm 
J. Splkelet, bar = 1 mm (F, J based on Weberbauer 3709; 
G-I based on Smith 8106) 
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Chusquea spencei is distinguished by its fastigiate culms with 
pendulous tips, abaxially hirsute culm leaves, bud/branch complement of 
three bud/branch size classes (most visible at mid-culm nodes), and narrow 
foliage leaves with L:W=14-38(-48), and glabrous spikelets with two 
stamens. This species appears to be unique within Chusquea because it 
exhibits two foliage leaf forms. Generally, the first-formed leaves are 
wider and slightly shorter (L:W=14-28) than the later-formed leaves 
(L:W=30-48). Among some specimens the difference in foliage leaves is 
striking and has caused them to be misidentified. Field observation of 
this species convinced me that this leaf dimorphism is simply a 
manifestation of the immature and mature developmental phases. 
Chusquea spencei is most closely related to Ç. angustifolia (see 
discussion under that species). These two species are unique within 
Chusquea because they have only two, not the normal three, stamens per 
floret. 
This species usually occurs in the subp^ramo or paramo habitat, 
ranging from (1675-)2400-3400(-3700) m in elevation. At its lower limits 
it extends into the cloud forest zone. Chusquea spencei generally occurs 
at slightly lower elevations than Ç. tessellata Munro, but these two 
species occur together at a few localities in Colombia, where their ranges 
overlap. At one locality near Vlllapinzon, on the Cundinamarca-Boyaca 
border, a probable hybrid between these two species has been collected (see 
Fig. 2 and discussion Under Hybridization). 
Chusquea spencei X tessellata. Fig. 2b. 
COLOMBIA: CUNDINAMARCA/BOYACA: Mun. Vlllapinzon, naclmlento del Rfo 
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Bogotâ, carretera entre Villapinzôn y Umbita, 20 Feb 1982, Clark et al. 268 
(COL, ISC). 
11. Chusquea subtessellata Hitchcock, Proc. Biol. Soc. Wash. 40:81. 
1927. Figs. 7a, 9, 73-74, 131, 138d. 
Swallenochloa subtessellata (Hitchcock) McClure, Smithsonian Contr. Bot. 
9:113. 1973. 
Rhizomes pachymorph, possibly amphimorph. Plant fastigiate. Culms 
erect, 0.4-1.3 cm diam., l-3(-4) m tall. Internodes more or less terete, 
solid in younger parts, becoming fistulose, 6.5-16 cm long, becoming 
golden-yellow, smooth, covered over much of the surface with a waxy exudate 
that may be slightly sticky when fresh. Culm leaves extending more or less 
just to the next node, 5.5-12.5 cm long, juncture of sheath and blade a 
somewhat irregular and barely distinguishable line, stiff; sheaths 
deciduous or sometimes persistent, then eventually shredding and 
disintegrating,more or less triangular with rounded shoulders, loosely 
wrapped around the culm, 8.5-12 cm long, 4-5.6 cm wide at base, (7-)12-21 
times as long as blade, abaxially dull, striate, with a few scattered hairs 
at the apex or more often somewhat warty in appearance and slightly 
scabrous, glabrous toward base but directly at base is a band of pubescence 
1-1.5 mm wide extending nearly the width of the base, adaxially smooth, 
shiny, striate, the margins ciliate near apex; blades minute, erect, 
persistent, triangular, 3.5-15 mm long, abaxially and adaxially with a few 
scattered hairs, the apex subulate; girdle slightly developed; inner ligule 
may be present as a faint line or a ciliate rim about 0.2 mm long. Nodes 
of mature ctilms only slightly swollen, at mid-culm with one triangular 
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central bud, usually flanked by one smaller subsidiary bud on each side; 
sheath scar nearly horizontal. Branching intravaginal, but often the base 
of the sheath splitting and a few branches exserted; central bud developing 
more or less simultaneously with the subsidiary buds, but often not 
recognizably dominant, all branches erect and rebranching extensively near 
the base, 16-33 branches present 3 cm above the base of the mature branch 
complement; leafy branches to 30 cm long. Foliage leaves 9-12 per 
complement; sheaths carinate, glabrous, the margins sometimes ciliate near 
apex; blades erect, stiff, 3-14.5 cm long, 0.7-1.3 cm wide, 
L:W=3.5-12(-16), the adaxial surface glabrous, usually not tessellate, the 
abaxial surface glabrous, tessellate, usually greenish-yellow, the apex 
acuminate-subulate, the margins cartilaginous, minutely scabrous, the base 
truncate to rounded-truncate; pseudopetiole distinct, 1-2 mm long; outer 
ligule lacking or present as a few short hairs; inner ligule truncate, 
0.5-1.5 mm long, abaxially pubescent, chartaceous. Inflorescence a narrow, 
congested panicle 4-15.5 cm long, usually not fully exserted from the 
subtending sheath, often dark brown or purple; rachis sinuate, one side 
flattened, the other angular, pubescent; branches appressed, arising only 
from the angular side of the rachis, angular, pubescent, the lower ones to 
3 cm long, becoming progressively shorter until spikelets arise directly 
from the rachis at its apex; pedicels 2-7 mm long, sometimes nearly the 
length of the spikelet, angular, pubescent but somewhat less so than the 
rachis. Spikelets 4.4-7.2 mm long, usually dark brown. Glumes 2; glume I 
less than 1/5 the spikelet length, 0.3-1.3 mm long, obtuse, ciliate, 
abaxially pubescent, nerves lacking or 1-nerved; glume II about 1/3 the 
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splkelet length, 1-2.8 mm long, obtuse, clliate, abaxlally and adaxlally 
pubescent, nerves rarely lacking, usually 1- or 3-nerved. Sterile lemmas 
2; sterile lemma I about 2/3 the spikelet length, 2.9-6 mm long, apiculate, 
abaxially and adaxially pubescent below apex, marginally ciliate near apex, 
(l-)3- or 5-nerved; sterile lemma II about 7/8 the spikelet length, 3.3-6 
mm long, apiculate, abaxially and adaxially pubescent below apex, 
marginally ciliate near apex, 5- or 7-nerved. Fertile lemma 4.2-6.5 mm 
long, apiculate, abaxially and adaxially slightly pubescent below apex, 
marginally ciliate near apex, (5-)7-nerved. Palea 2-keeled, sulcate just 
near the apex, 4.1-6.1 mm long, apiculate, abaxially glabrous, marginally 
ciliate near apex, (2-)4-nerved. Lodicules 3; 0.6 mm long, glabrous, all 
vasculated; the posterior lodicule narrower than the 2 anterior ones. 
Stamens 3; anthers 3-3.5 mm long. Ovary glabrous, 2.6 mm long including 
styles, the 2 styles bearing plumose stigmas, base of styles often reddish. 
Mature fruit unknown, apparently a caryopsis. 2n=40. 
Type: COSTA RICA: Cerro de la Muerte, January 1891, A. Tonduz 3367 
(Holotype: US 821342). 
Other specimens examined: COSTA RICA: south to southwest of Cerro 
Chirripo, 9 Dec 1966 (FL), Weston 3617 (ISC); CARTAGO: Cerro de la Muerte, 
Talamanca range, 19 Feb 1957 (FL), Carlson 3511 (F); along Interamerican 
highway at Cerro de la Muerte, 20 May 1978, Fisher R355 (US); 27 Feb 1965 
(FL), Godfrey 66716 (US); 4 km E of Rte. 2, (FL), Gomez 19587B (ISC); Cerro 
de la Muerte, Interamôrican highway, 5 km above Millsville (about 8 km 
above Nivel), 22 Jul 1949 (FL), Holm & litis 473 (F, MO); summit of Cerro 
Zacatales, 9 Dec 1984 (FL), Horn 11 (ISC, UC); lower S face of Cerro 
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Zacatales, 7 Apr 1985, Horn 148 <ISC); 12 May 1985, Horn 223 (ISC); shrubby 
paramo near Pan-American highway, Talamanca range, 27 Feb 1965 (FL), Lent 
393 (F, MO); Asuncion summit, Cerro de la Muerte, 13 Apr 1966 (FL), Pohl & 
Calderon 9841 (ISC); 23 Jun 1976 (FL), Pohl & Pinette 13255 (F); Paramo 
Buena Vista, near Asuncion, Cerro de la Muerte, 3 mi off of the 
Interamerican highway, 9 Aug 1967 (FL), Smith 2992 (ISC); 3 Mar 1949 (FL), 
Williams 16081 (MO, US); 17 May 1956 (FL), Williams 20060 (F, US); 6 Feb 
1963 (FL), Williams et 24453 (F); CARTAGO/SAN JOSE: Cerro de la 
Muerte, about 4 mi S of Cartago, 31 Jul 1964 (FL), Booth CR106 (US); Paramo 
of Cuerici, near Cerro de la Muerte, 14 Sep 1969 (FL), Gomez 2360 (F, MO); 
Paramo, Cerro de la Muerte, 22 Jul 1972 (FL), Heithaus 255 (F, ISC, MO); 
dominante en Cerro Asuncion, 25 Feb 1965 (FL), Jimenez 2963 (F); Buena 
Vista massif, 9 Mar 1971 (FL), Kuhbier 292 (ISC); Cerro de la Muerte, 40 km 
N of San Isidro, 25 Feb 1965 (FL), Lathrop 5569 (US); 7 Aug 1976 (FL), 
Solomon 2528 (MO); 8 Aug 1972 (FL), Taylor 11728 (MO, US); Asuncion, 2 Feb 
1971 (FL), Wilbur & Teeri 13939 (F, MO); 1 Feb 1965 (FL), Williams et 
28829 (F); SAN JOSE: Cerro Buena Vista, ca 10 km NW of La Georgina 
resaurant, 4 Jan 1974 (FL), Almeda. Jr. et al. 2340 (F); Cerro de la 
Muerte, 2 Jun 1971 (FL), Burch 4728 (MO); Valle de los Conejos (upper Rio 
Talari) and trails to Cerro Chirrip6 and the Valle de los Lagos, 19-22 Jan 
1970 (FL), Burger & Liesner 7352 (F); Burger & Liesner 7364 (F, MO); W side 
of CIA, below Cerro de la Muerte, 27 Feb 1982 (FL), Clark & Clark 272 (ISC, 
US); Cerro Asunciôn, 4 Aug 1965, Croat 438 (MO); Cerro Chirripô massif, 
along river in canyon of Rfo Talari, 5 Apr 1969 (FL), Davidse & Pohl 1607 
(F, ISC); near summit of Dos Burros Peaks, Cerro de la Muerte, 14 May 1943 
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(FL), Dayton 3075 (US); Cerro de la Muerte, 17 Sep 1950 (FL), Dodge & Allen 
5677 (F, MO); Cerro Chlrripé, 24-26 Sep 1967 (FL), Evans et al. 187 (US); 
Chirripo National Park, S-facing slope of the Valle de los Conejos, about 
11 km SE of Cerro Nuevo, 22 Feb 1985 (FL), Horn 67 (ISC, UC); bog along the 
Interamerican highway between Salsipuedes and Dos Amigos, 6 Mar 1985, Horn 
89 (ISC); lower W slope of Cerro Estaquero, Cerro de la Muerte region, 12 
May 1985 (FL), Horn 228 (ISC, UC); Asuncion summit, Cerro de la Muerte, 22 
Jul 1966 (FL), Pohl & Calderon 10117 (ISC); along CIA, 2 km N of Asuncion, 
31 May 1980, Pohl & Clark 13925 (ISC); Cerro Buena Vista, Cerro de la 
Muerte, 11 Jan 1985 (FL), Pohl & Clark 14620A-0 (ISC); 19 Jun 1968 (FL), 
Pohl & Davidse 10507 (F, ISC); Cerro de la Vueltas, 27 Mar 1969 (FL), Pohl 
& Davidse 11778 (F, ISC); La Georgina, 2 km NW of Villa Mills, 8 Aug 1976 
(FL), Solomon 5356 (MO); Cerro de las Vueltas, 29 Dec 1925-1 Jan 1926, 
Standley & Valerio 43620 (US); summit of Cerro Buvis, Buena Vista massif, 
14 Aug 1969 (FL), Weston 5850 (ISC). COSTA RICA/PANAMA: PUNTARENAS/BOCAS 
DEL TORO: Cord, de Talamanca, Cerro Echandi, 22 Aug 1983 (FL), Davidse et 
23935 (ISC, MO). 
Chusquea subtessellata was designated by McClure (1973) as the type 
species of the genus Swallenochloa. and it is retained here as the type 
species for sect. Swallenochloa. It has the erect, shrubby habit, 
intravaginal branching and stiff leaves so characteristic of this high-
altitude group of bamboos. Chusquea subtessellata is distinguished by its 
culm leaf sheaths (7-)12-21 times as long as the blades, and yellowish 
foliage leaf blades 3-14.5 cm long, 0.7-1.3 cm wide and L:W=3.5-12(-16), 
with truncate to rounded-truncate bases. The flowering behavior of Ç. 
Figures 131 and 132. Distribution patterns In two species of Chusquea 
Figure 131. Distribution of C, subtessellata 
Figure 132. Distribution of C^. vulcanalls 
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C. subtessellata 
C. vulcanalis 
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subtessellata is not cyclic, but continuous; some plants (or clumps) can 
almost always be found in flower. While collecting on Cerro Buena Vista 
(Pohl & Clark 14620A-0), we sampled 115 clumps at random for flowering. Of 
this total, 15 (or 13%) were in some stage of flowering. This percentage 
probably varies from year to year but little quantitative data are 
available for comparison. 
This species is restricted to Costa Rica, where it is a characteristic 
element of the pâramo vegetation along the Talamanca range above 3000 m, 
although it is found occasionally as low as 2700 m. Numerous collections 
of Ç. subtessellata are available from Cerro Chirripo and the Cerro de la 
Muerte region, but it is apparently absent from Volcan Irazu and Volcan 
Poas where its close relative, Ç. vulcanalis. is found. Recent collections 
Indicate that C. subtessellata extends as far south as the Costa Rica-
Panama border, on Cerro Echandi. 
Chusquea subtessellata is most closely related to Ç. tessellata and Ç. 
vulcanalis. Spikelets of Ç. subtessellata and Ç. tessellata are almost 
identical, and in habit and general vegetative morphology they are 
strikingly similar. Chusquea tessellata is restricted to South America, 
and is distinguished by its culm leaf sheath more or less equal to the 
blade, and longer (5.8-23 cm), greener foliage leaf blades. 
Chusquea vulcanalis occurs in Costa Rica and northern Panama at 
elevation of 2500 to 3350 m, and especially along the Talamanca range it 
can be found growing with both Ç. subtessellata and Ç. tonduzli. Chusquea 
vulcanalis differs from Ç. subtessellata in having culm leaf sheaths 3-6.5 
times as long as the blades, foliage leaf blades 8.5-25.6 cm long and 1-2.4 
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cm wide, narrow but not spicate inflorescences, and sterile lemma II equal 
to the fertile lemma. Generally, plants of this species are taller and 
more robust than those of Ç. subtessellata. and Ç. vulcanalis apparently 
does not exhibit continuous flowering. A population along the 
Interamerican highway is morphologically intermediate between these two 
species, and appears to be the result of hybridization (see Fig. 3 and 
discussion under Hybridization). 
12. Chusquea tessellata Munro, Monogr. Bambusaceae, Trans. Linn. Soc. 
London 26:60-61. 1868. Figs. 2c, 48-56, 133, 138e-f. 
Chusquea spicata Munro, Trans. Linn. Soc. London 26:60. 1868. 
Lectotype: PERU: Sachapata in Cordillera. Jul 1854. Lechler 2154 
(K). 
Chusquea humilis Lechler ex Munro, Trans. Linn. Soc. London 26:60. 
1868. Lectotype: PERU: Sachapata. Sep 1854. Lechler 2694 
(K). 
Chusquea simplicissima Pilger, Repert. Spec. Nov. Regni Veg. 
1(1): 145-146. 1905. Lectotype; PERU: Prov. Tarnea, 3200-3400 m. 
Weberbauer 2217 (US 2874659). 
Chusquea weberbaueri Pilger, Repert. Spec. Nov. Regni Veg. 1(10):146. 
1905. Lectotype: PERU: Dept. Amazonas: at Chachapoyas between Tambo 
Ventillas and Piscohuanama, 3300-3400 m. Jul 1854. Weberbauer 4415 
(US 1127089). 
Swallenochloa spicata (Munro) McClure, Smithsonian Contr. Bot. 
9:112-113. 1973. 
Swallenochloa tessellata (Munro) McClure, Smithsonian Contr. Bot. 
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9:113. 1973. 
Swallenochloa weberbauerl (Pilger) McClure, Smithsonian Contr. Bot. 
9:113. 1973. 
Common name: sada, pito pito. 
Rhizomes pachymorph, possibly amphimorph. Plant more or less 
fastigiate. Culms erect, to 1 cm diam., to 3 m tall when not disturbed. 
Internodes terete, in younger parts solid, becoming fistulose, 6.5-8 cm 
long, golden-reddish, smooth, waxy, occasionally sticky in places, a white, 
waxy farinose deposit approximately 0.5 cm wide below and sometimes also 
above the sheath scar. Culm leaves usually extending past the next node, 
13-18.5 cm long, juncture of sheath and blade a well marked, nearly 
horizontal line, stiff; sheaths persistent, eventually shredding and 
disintegrating in place, more or less rectangular, loosely wrapped around 
the culm, 5-8.5 cm long, 2.5-6.5 cm wide at base, approximately equal in 
length to the blade, occasionally shorter than blade, abaxially glabrous, 
striate, adaxially smooth, shiny, striate only at the base, the margins 
ciliate near apex; blades erect, caducous, triangular, 5-11.5 cm long, 
abaxially glabrous, sometimes tessellate, adaxially glabrous, the apex 
acuminate, shortly subulate, the margins ciliate, the base slightly 
cordate; girdle not developed; outer ligule when present a minute, ragged, 
ciliate rim; inner ligule a short, stiff, apically ciliate rim, 1.5-4 mm 
long. Nodes not swollen, at mid-culm with one triangular central bud, 
sometimes solitary but usually flanked by one smaller subsidiary bud on 
each side; sheath scar nearly horizontal. Branching intravaginal, central 
bud usually developing simultaneously with the subsidiary buds but 
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remaining dominant; all branches erect and rebranching from near the base, 
up to 18 branches present approximately 4 cm above the base of the mature 
branch complement; leafy branches up to 27 cm long. Foliage leaves 4-10 
per complement; sheaths weakly carinate, striate, glabrous to pubescent, 
sometimes pubescent only near apex between striae, the margins ciliate near 
apex; blades erect, stiff, 5.8-23 cm long, 0.6-2.6 cm wide, L:W=(5-)7-21.5, 
the adaxial surface glabrous, not tessellate, the abaxial surface glabrous, 
usually tessellate below, occasionally not tessellate or only weakly so, 
the apex acuminate-subulate, the margins cartilaginous, glabrous to 
scabrous, often merely scaberulous, the base truncate to rounded; 
pseudopetiole distinct, 0.5-5 mm long; outer ligule lacking or present as a 
short (less than 1 mm long), ciliate rim; inner ligule truncate, 0.8-2 mm 
long; abaxially glabrous to rarely pubescent, chartaceous. Inflorescence a 
narrow, congested panicle 6-30 cm long, often somewhat interrupted near the 
base, usually dark purple or light brown; rachis sinuate, one side 
flattened, the other angular, pubescent to rarely glabrescent; branches 
short, appressed, arising only from the angular side of the rachis, 
angular, pubescent; pedicels short, angular, pubescent. Spikelets 3.9-9 mm 
long. Glumes 2; glume I up to 1/5 the spikelet length, 0.6-1.7 mm long, 
acute, abaxially glabrous to pubescent, nerves lacking or 1-nerved; glume 
II 1/3-1/4 the spikelet length, 0.9-2.9 mm long, acute, abaxially glabrous 
to more commonly pubescent, adaxially glabrous to pubescent, marginally 
ciliate near apex, nerves rarely lacking, usually 1- or 3-nerved. Sterile 
lemmas 2; sterile lemma I 3/4-1/2 the spikelet length, 1.4-4.6 mm long, 
long-apiculate, adaxially pubescent below apex, marginally ciliate near 
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apex, 3- or 5-nerved; sterile lemma II 7/8-3/4 the spikelet length, 2.2-5.9 
mm long, long-aplculate, abaxially and adaxially pubescent below apex, 
marginally ciliate near apex, (l-)3- or 5-(7-)nerved. Fertile lemma 3-7.6 
mm long, long-apiculate, abaxially and adaxially pubescent below apex, 
marginally ciliate near apex, (3-)5- or 7-(9-)nerved. Palea 2-keeled, 
sulcate for the upper 1/3 of its length, 2.1-6.8 mm long, apiculate, 
abaxially usually pubescent or scabrous between keels, marginally ciliate 
near apex, 2- or 4-nerved. Lodicules 3; 0.5-0.6 mm long, upper margins 
ciliate; posterior lodicule narrower than the 2 anterior ones. Stamens 3; 
anthers 2.2-3.6 mm long. Ovary glabrous, with 2 styles bearing plumose 
stigmas. Fruit unknown. 
Type: COLOMBIA: Dept. Cundinamarca: "in montibus ad orient Bogotae. 
Guadaloupe," 14 Jan 1854, I. F. Holton 97 (Lectotype; K; Isolectotype: 
PH). 
Other specimens examined: BOLIVIA: LA PAZ: Mapiri, May 1886 (FL), 
Rusby 196 (US). COLOMBIA: Paramo de Choactu, 31 Dec 1915 (FL), Bros. 
Apollinaire & Arthur 24 (US); near Laguna de Verjon, 1917 (FL), Bro. 
Ariste-Joseph A71 (US); San Pedro, Prov. de Ocana, 1851 (FL), Schlim 337 
(US); ARAUCA: Sierra Nevada del Cocuy, Quebrada El Playon, Plan de San 
Jose, 9 Jun 1973 (FL), Cleef 10055 (COL); Valle de San José side of 
Boqueron de Cusiri, Sierra Nevada de Cocuy, 9 Oct 1957 (FL), Grubb et al. 
763 (K, US); BOLIVAR: below Paramo de Chaquiro, Cord. Occidental, 24 Feb 
1918 (FL), Pennell 4328 (F, K, MO, US); BOYACA: Paramo de la Rusia, N-NW 
de Duitama, 6 Dec 1972 (FL), Cleef 6767 (US); Paramo de la Rusia, N-NW de 
Duitama Pena Blanca, 2 km al NE de Buenos Aires, 16 Jul 1972 (FL), Cleef 
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7350B (US); Vado Hondo Siberia paramo entre Pena Arnical y Alto de Mogotes, 
1 km al SE de la Laguna Grande, 4 Apr 1973 (FL), Cleef 9342A (US); Pena 
Arnical, N de Vado Hondo Lajas de Arensica del lado SE, 7 Apr 1973 (FL), 
Cleef 9468A (US); Pena Arnical, N de Vado Hondo, 7 Apr 1973 (FL), Cleef 
9484 (US); Vado Hondo, Siberia, paramo entre Pena Arnical y Alto de 
Mogotes, 1.5 km al NO del Alto, 10 Apr 1973 (FL), Cleef 9560B (US); Nevado 
del Cocuy, alto Valle de Las Lagunillas, 12 Sep 1938 (FL), Cuatrecasas 1444 
(US); Piramo de Arcabuco (entre Tunja y Arcabuco), 25 Feb 1940 (FL), 
Cuatrecasas % Perez Arbelaez 8180 (F, US); Paramo de Laja (El Perro), 
extreme headwaters of Rfo Paute, near divide, 18 km SE of Socha, 11 Nov 
1944 (FL), Fosberg 22278 (US); in Paramo de la Rusia between La Osera and 
Quebrada de la Esperanza (station 78) on road between Duitama and Charala, 
20 Aug 1953 (FL), Langenheim 3502 (US); CAUCA: Macizo Colombiano, Valle de 
Las Papas, alrededores de Valencia, 19 Oct 1958 (FL), Barclay & Juaiibioy 
5798 (US); Pâramo of Purace, 11 Oct 1944 (FL), Core 1446 (US); Cordillera 
Central, filo de la cordillera. Paramo del Purace, en San Rafael, 25 Jul 
1943 (FL), Cuatrecasas 14811 (F, US); cabeceras del Rfo Palo, alto paramos 
entre Quebrada de San Paulino y Quebrada del Lopez, Lagunilla de Las 
Casitas, 3 Dec 1944 (FL), Cuatrecasas 19086 (F, US); Llano de Paletera, 18 
Feb 1969 (FL), Cuatrecasas & Lehmann 27385 (US); Moscopan road, 35 km by 
air SE of Popayan, 27 Dec 1944 (FL), Grant 10641 (US, WIS); Macizo 
Colombiano, Paramo de Las Papas, entre El Boqueron y La Hoyola, 7-27 Sep 
1958, Idrobo et al. 3478 (US); Paramo de Las Papas, alrededores de 
Valencia, 11 Sep-1 Oct 1958 (FL), Idrobo et al. 3721 and 3726 (US); Paramo 
del Puracé, 26 May 1944 (FL), Killip & Lehmann 38596 (US); Pâramo de Buena 
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Vista, Huila group, Jan 1906 (FL), Pittier 1120 (US); CUNDINAMARCA: 
Bogota-Choachi road. Paramo de Cruz Verde, 21 Feb 1982 (FL), Clark et al. 
269 (COL); 15 Sep 1940 (FL), Cuatrecasas 10451 (F, US); 7 Jan 1974 (FL), 
Davidse et al. 5527 (MO, US); 8 Aug 1922 (FL), Killip & Ariste-Joseph 11963 
(PH, US); 20 Sep 1917 (FL), Pennell 2070 (F, MO, US); 18 Feb 1923 (FL), 
Tracey 477 (K); Nov 1856 (FL), Triana s. n. (US); N-NE of Bogotâ, on the 
way to Paramo de Guasca, Aug 1981, Calderén et al. 2990 (ISC, US); Paramo 
de Guasca, 2 Jun 1940 (FL), Cuatrecasas 9489 (F, US); Paramo de Guasca, 8 
km E of Guasca, 18 Feb 1944 (FL), Fosberg & Valencia 21457 (US); 15 Jul 
1945 (FL), Garcfa-Barri&a 11643 & 11643A (COL, US); Garcfa-Barri&a 11684 
and 11685 (US); 6 Mar 1974 (FL), Gillett & Jaramillo 16588 (MO, US); 12 Mar 
1939 (FL), Killip 34119 (US); Aug 1930 (FL), Perez Arbelaez 1176 (US); 22 
Jan 1942 (FL), Schultes & Jaramillo 3187 (US); carretera Paramo de Palacio 
a Chuza, 1 km SE de la mina de cal, 9 Sep 1972 (FL), Cleef 5454 (US); 
Macizo de Bogota, Paramo del Palacio, Quebrada de Casarreales, 14 Dec 1959 
(FL), Cuatrecasas et al. 25644 (COL, US); Pdramo de Palacio, 22 Feb 1947 
(FL), Garcia-Barriga 20496 (US); Mpio. de La Calera, Paramo de la Siberia, 
25 Oct 1952 (FL), Humbert et al. 26842 (K, US); PÏramo de Palacio, 1 Sep 
1952 (FL), Koie s. n. (US); 25 Feb 1953 (FL), Schultes 18771 (US); region 
of Bogota, 1919 (FL), Bro. Ariste-Joseph s. n. (US); Paramo de Sumapaz, 
road Usme to San Juan, near side road to Nazareth, 26 Aug 1981, Calderon & 
Cavelier 3003 (ISC); Mun. Villapinzôn, nacimiento del Rib Bogota, carretera 
entre Villapinzôn y Umbita, Km 7, 20 Feb 1982 (FL), Clark et al. 266 (COL, 
ISC); Paramo entre Cogua y San Cayetano, cercanias de la Laguna Seca Valle 
2 km al S de la Laguna, 17 Nov 1972 (FL), Cleef 6510 (US); in pass along 
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highway from Bogotâ to Villavicencio, 7 Nov 1943 (FL), Core 22 (US); Macizo 
de Sumapaz, lado norte, Andabobos, 8 Jan 1969 (FL), Cuatrecasas & Idrobo 
27048 (US): Macizo de Bogotâ, Paramo de Chisacâ, around Laguna de Chisaca, 
29 Dec 1959 (FL), Cuatrecasas & Jaramillo 25731 (US); near crest of Alta 
San Juan, in a small pass about 10 km N of Nevado de Sumapaz, west of 
Quebrada Rabona, 8 Aug 1943 (FL), Fosberg 20678 (US); Gutierrez a Fosca 
(Rfb Saname), 15-17 Nov 1962 (FL), Garcia-Barriga 17560 (US); Paramo de 
Chasques (fuentes del Rfo Bogotâ) arriba de Villapinz^n, 23 May 1951 (FL), 
Garcfa-Barriga et al. 13606 (COL, US); Sumapaz, 10 Jun 1952 (FL), Koie s. 
n. (US); HUILA/CAUCA: headwaters of Rfo Bedon (San Rafael) on Moscoplh 
highway, drainage of Rfb de la Plata, 30 km SE of Popayan, 25 Nov 1944, 
Fosberg 22355 (US); Macizo Colombiano, Paramo de Las Papas, Cerros y 
alrededores de las lagunas de Magdalena y Santiago, 5-19 Sep 1958 (FL), 
Idrobo et 3142 (COL, US); 16 Oct 1958 (FL), Idrobo et al. 3310 (US); 
MAGDALENA: Sierra Nevada de Santa Marta, alrededores de cabeceras de Rio 
Sevilla, 27 Jan 1959, Barclay & Juaiibioy 6728 (MO, US); META: Cordillera 
de Las Cruces, S of Rio Arroz, Paramo de Sumapaz, 19 Aug 1943 (FL), Fosberg 
20856 (US); main north affluent of Rfo Grande (?), S of Cordillera de Las 
Cruces, south slopes of Pâramo de Sumapaz, 20 Aug 1943 (FL), Fosberg 20864 
(US); Quebrada el Carino, second main affluent of Rfo Arroz of S side, 
Paramo de Sumapaz, 28 Aug 1943 (FL), Fosberg 20905 (US); NORTE DE 
SANTANDER: Pâramo de Romeral, 30 Jan 1927 (FL), Killip & Smith 18637 (MO, 
US); Killip & Smith 18679 (F, MO, PH, US); NORTE DE SANTANDER/CESAR: 20 km 
al S de Abrego, Las Jurisdicciones (Cerro de Oroque), 19-21 May 1969 (FL), 
Garcia-Barriga & Jaramillo 19721 (US); Garcia-Barriga & Jaramillo 19797 
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(COL); 22-27 Jul 1974 (FL), Garcfa-Barriga & Jaramlllo 20646 (COL); Garcfa-
Barrlga & Jaramlllo 20735 (COL); PUTUMAYO: upper basin of Rib Putumayo, 
fllo de la Cordillera entre El Encano y Sibundoy, Piramo de San Antonio del 
Bordonclllo, 4 Jan 1941 (FL), Cuatrecasas 11765 (F, US); SANTANDER; 
Bucaramanga-Pamplona road, about Km 47 (Paramo de Santurb/n), 13 Aug 1982, 
Clark & Cavelier 293 (COL, ISC); Laguna de Cunta, edge of Piramo de 
Santurbin, 21 Jan 1927 (FL), Killip & Smith 17966 (US); Mpio. de Onzaga, 
Vereda de Chaguaca, 3 Apr 1976 (FL), Torres et al. 659 (COL); TOLIMA: 
"Rosalito," near Piramo de Ruiz, 15-17 Dec 1917 (FL), Pennell 3122 (F, K, 
MO, US); VALLE: cabeceras de los Rfbs Tuluâ y Bugalagrande, P^ramo de Las 
Vegas, 22 Mar 1946 (FL), Cuatrecasas 20288 (F, US); Cuatrecasas 20313 (F, 
US). ECUADOR: AZUAY: 24 km E of Gualaceo on the road to Limon, 4 Jun 
1980, Young 160 (US); MORONA-SANTIAGO: 26 km E of Gualaceo on the road to 
Limon, 4 Jun 1980 (FL), Young 161 (US); SANTIAGO/ZAMORA: between Loma de 
Galapagos and headwaters of Rfo Tintas, 9 Jul 1943 (FL), Steyermark 53489 
(US). PERU: Sachapata, Aug 1854 (FL), Lechler 2640 (K); CUZCO: Prov. La 
Convenci6n, Cord. Vilcabamba, ca. 28 km NE walking distance from the 
Hacienda Luisiana and the Apurimac River, 15 Jul 1968 (FL), Dudley 11114A 
(MO); Urubamba, Machu Picchu', along the Inca trail next to the Lake made 
by the Incas near Sayacmarca, 20 May 1982, Peyton & Peyton 294 (MO); La 
Convencion, Huayopata, 8 km from the village of Incatambo, S side of the 
Lucumayo River, 5 Aug 1982, Peyton & Peyton 935 (ISC, MO); Prov. Urubamba, 
ante Cuyupata, 22 Jun 1948 (FL), Vargas 7241 (US). VENEZUELA: APURE: a 
lo largo del Rio Talco (Oira) y sus afluentes, en pâramo entre Alto de 
Cruces y Tierra Negra, Paramo de Pata de Judio, 19 Jan 1968 (FL), 
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Steyermark et al. 101148 (US); TACHIRA: Dtto. Junin, Plramo de Tama, 12 
Sep 1982 (FL), Brlceîto & Adamo 718 (ISC); Pata de Judlo, entre las faldas 
escarpadas y la Quebrada Teleferlca, 25-28 km al S de San Vicente de la 
Revancha, SE of Pâramo de Tamâ, 20 Jan 1968 (FL), Steyermark et al. 101213 
and 101225 (US). 
The most widely occurring species in sect. Swallenochloa. Ç. 
tessellata is distributed from southwestern Venezuela along the high Andes 
to Bolivia. It has been collected extensively in Colombia, where it 
appears to be extremely common. Chusquea tessellata has an altitudinal 
range of 3000 to 4300 m, the highest known for any species of this group, 
but is sometimes found as low as 2800 m. It is characteristic of the 
subparamo/paramo zone, particularly in wetter areas, and often dominates 
the pâramo landscape. 
Chusquea tessellata is characterized by having culm leaf sheaths more 
or less equalling the slightly cordate blades, somewhat yellowish foliage 
leaf blades 5.8-23 cm long and 0.6-2.6 cm wide, with truncate to rounded 
bases and often interrupted, spicate panicles up to 30 cm long. It 
exhibits continuous flowering. This species is most closely related to Ç. 
subtessellata (Costa Rica), which differs in having the culm leaf sheaths 
(7-)12-21 times as long as the blades, very yellowish foliage leaves 3-14.5 
cm long and 0.7-1.3 cm wide, and non-interrupted, spicate panicles to 15.5 
cm long. The spikelets of these two species are almost identical, and they 
cannot be distinguished on that basis alone. Aside from the small stature 
of Ç. smithii. it and Ç. tessellata are vegetatively very similar. 
Chusquea smithii is readily distinguished by its short, secund panicles 
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partially enclosed by well developed subtending sheaths and spikelets with 
sterile lemmas I and II more or less equalling the spikelet length. 
Over its geographic range, Ç. tessellata exhibits much populational 
variability. A population from northern Peru was described as Ç. 
weberbaueri. Two populations from inexact localities in Peru (Sachapata 
and Prov. Tarnea) were described as Ç. spicata and Ç. simplicissima 
respectively. Chusquea humilis was also described from Sachapata. 
Unfortunately, type material for Ç. weberbaueri and Ç. simplicissima is 
fragmentary at best. Using the limited number of subsequent collections 
from Bolivia, Peru, and Ecuador, type material and the more numerous 
collections from Colombia and Venezuela, I scored samples from 15 different 
populations for qualitative characters such as foliage leaf base shape 
(truncate vs. rounded-attenuate), foliage leaves abaxially tessellate or 
not, micromorphology of the abaxial leaf surface, and panicles interrupted 
or not. For these characters no geographic correlations were found. 
Although the plants with the longest, widest foliage leaves and 
longest inflorescences occur in the northern part of the range of Ç. 
tessellata. no evident trends in quantitative characters over the entire 
geographic range were found. Range in spikelet size in Ç. tessellata is 
considerable (3.9-9 mm), but spikelet proportions are relatively consistent 
in all specimens. Because of the lack of consistent and correlated 
differences among populations of this taxon, and the evident similarities 
among them, I am treating Ç. tessellata as one widespread but somewhat 
variable species. 
At least one probable hybrid, involving Ç. tessellata as a parent, has 
Figure 133. Distribution of Chusquea tessellata 
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800 KM 
C. tessellata 
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been identified. Clark et al. 268 (from Villapinz6n, Cundinamarca, 
Colombia) was found growing in a paramo with Ç. tessellata and Ç. spencei, 
and apparently represents a hybrid between them (see Fig. 2 and discussion 
under Hybridization). Calderon et al. 2990 (from below Paramo de Guasca, 
near Bogotâ, Colombia) is very similar to Clark et 268. but although Ç. 
tessellata and Ç. spencei have been collected in that area, neither was 
growing in the immediate vicinity with this specimen. Its culm leaves are 
typical of Ç. tessellata, but the foliage leaves are narrower, and leaf 
micromorphology is simpler than other samples of Ç. tessellata. 
A specimen from the northernmost extension of Ç. tessellata in the 
Sierra Nevada de Santa Marta in Magdalena, Colombia is also somewhat 
anomalous. Barclay & Jua.jibioy 6728 has narrow foliage leaves with a 
simpler abaxial surface. The specimen is vegetative and lacks culm leaves, 
but in general resembles Ç. tessellata. The Sierra Nevada de Santa Marta 
is a rather isolated mountain range in northern Colombia, and the 
differences noted in this specimen may be a reflection of population-level 
differentiation resulting from a long period of reproductive isolation. 
Unfortunately, this is the sole specimen of C. tessellata collected in that 
mountain range. 
13. Chusquea tonduzii Hackel, Oesterr. Bot. Z. 53:155. 1903. 
Figs. 8a, 21, 41, 79-80, 129, 134. 
Rhizomes probably amphimorph. Culms erect to arching at the tips, to 
3.5 cm diam., 0.5-20 m tall. Internodes more or less terete, solid to 
somewhat fistulose, 8.5-16 cm long, often dark purple when developing, 
greenish to golden-brown when mature, smooth, usually with a thin waxy 
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coating. Culm leaves usually not extending to next node, persistent until 
branches mature, 5-22.6 cm long, juncture of sheath and blade an irregular, 
slightly sloping line, not very evident abaxially; sheaths more or less 
narrowly triangular, shoulders slightly rounded, more or less loosely 
wrapped around culm, 4.5-18 cm long, 3.5-10 cm wide at base, 3-9 times as 
long as the blade, completely glabrous, stiff, striate, adaxially shiny, 
overlapping margins not fused, the base flaring, often expanded in vicinity 
of the bud complement; blades erect, persistent, 1.2-5.5 cm long, 
apiculate, glabrous, striate; girdle present, 1-3 mm wide, oriented more or 
less horizontally, glabrous; inner ligule a short, stiff, glabrous rim, 1-2 
mm long. Nodes at mid-culm with one dominant triangular central bud that 
usually does not develop subtended by 8-15 smaller subsidiary buds that 
develop rapidly and frequently proliferate from the base; sheath scar dips 
slightly below the bud complement; supranodal ridge evident. • Branching at 
least initially intravaginal, pressure from the later developing subsidiary 
branches often splitting the culm sheath; subsidiary branches to 25 cm 
long, not rebranching. Foliage leaves 5-6 per complement, lacking a 
yellowish cast; sheaths keeled, striate, glabrous, the margins, 
particularly the overlapping one, ciliate; blades more or less erect, 
fairly stiff, 5-27.5 cm long, 0.7-1.6(-2.3) cm wide, L:W=7-19, usually 
glabrous but the abaxial surface pilose in some populations (notably from 
Volcan Turrialba), abaxially tessellate, the apex setose, the margins 
cartilaginous, nearly smooth or with relatively few blunt teeth, the base 
rounded-attenuate; pseudopetiole more or less distinct, 1-3 mm long; outer 
ligule a stiff, glabrous rim, 0.3-0.5 mm long; inner ligule usually 
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tapering, to 15 mm long, glabrous, chartaceous. Inflorescence an open, 
pyramidal panicle 5-22 cm long, fully exserted at maturity; rachis more or 
less angular but not sharply so, sometimes appearing slightly flattened, 
pubescent; branches stiffly spreading, the lower ones to 5-6 cm long, often 
paired with a shorter branch to 1 cm long, which also bears spikelets; well 
developed pulvinus present where the primary branches join the rachis; 
pedicels pubescent, variable in length, often less than 1 mm long but 
extending to 3 mm; especially near the rachis tip or tips of branchlets 
spikelets may be paired, one short-pedicelled, the other long-pedicelled. 
Spikelets 5.4-7.6 mm long, more or less terete. Glumes 2; glume I less 
than 1/5 the spikelet length, 0.4-1.3 mm long, acute but not pointed, 
occasionally scattered hairs present abaxially, nerves lacking; glume II 
1/5-1/10 the spikelet length, 0.8-1.7 mm long, acute, occasionally 
pubescent on the upper abaxial surface, nerves lacking. Sterile lemmas 2; 
sterile lemma I 5/8-1/2 the spikelet length, 2.7-4.6 mm long, short-awned, 
pubescent near apex or nearly glabrous, (l-)3-(5-)nerved; sterile lemma II 
3/4-2/3 the spikelet length, 3.5-5.4 mm long, short-awned, pubescent near 
apex or nearly glabrous, 3-5-nerved. Fertile lemma 4.6-6.7 mm long, 
apiculate, marginally dilate near apex or nearly glabrous, 
(5-)7-(9-)nerved. Palea 2-keeled, sulcate near apex only, 4.7-6.5 mm long, 
apiculate, subequal to lemma, sulcus glabrous to pubescent, 
(2-)4-(6-)nerved. Lodicules 3; the 2 anterior ones broader, to 1.5 mm 
long; the posterior one narrow, to 1 mm long. Stamens 3; anthers 3.5-5.2 
mm long. Ovary to 2.7 mm long Including styles, glabrous, bearing 2 
plumose stigmas. Fruit a caryopsis. 2n=40. 
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Type: COSTA RICA: Prov. Alajuela: summit of Volc6i Poas, 2644 m, 
Oct 1896, Tonduz 10755 (Lectotype: US 821339; Isotype: US 365922). 
Other specimens examined: COSTA RICA: ALAJUELA: Volcan Po6, about 5 mi 
down road from volcano rim, 13 Aug 1964 (FL), Booth 157 (US); lake about 
1/2 mi below rim of volcano, 13 Aug 1964 (FL), Booth 158 (US); Volcmi Poàs, 
30 Jan 1922 (FL), J. M. & M. T. Greenman 5409 (MO); 13 Aug 1964 (FL), 
Jimenez 2744 (F); 13 Aug 1964 (FL), Lent 207 (F, MO); 12 Aug 1967, Lent 
1196 (F); Parque Nacional Volcan Po^s, 200 m before the lagoon, 7 Jun 1972 
(FL), Montiel s. n. (ISC, US); summit of Volcân Pols, 3 Aug 1968 (FL), 
Pohl & Davidse 10810 (F, ISC); Pohl & Davidse 10811 (ISC, US); 17 Dec 1978 
(FL), Pohl & Gabel 13735 (F, ISC); 6 Jul 1967 (FL), Smith 2837 (ISC); upper 
slopes of Volcân Poàs, between the Hotel and crater, 17 Feb 1924, Standley 
34863 (US); growing near rim of active crater of Volcân Poas, 18 Aug 1967 
(FL), J. & Ç. Taylor 4491 (MO, US); 13 Aug 1964 (FL), Tessene 1579 (F, 
ISC); 3 Aug 1964 (FL), Weston 1580 (F, ISC); CARTAGO: along CIA just below 
paramo, 27 Feb 1982, Clark & Clark 273 (ISC, US); Km 73 along the 
Interamerican highway, 22 Jul 1966 (FL), Davidse & Pohl 686 (MO); along 
Interamerican highway near Cerro de la Muerte, 20 May 1978, Fisher R354 
(US); Cerro de la Muerte, CIA between Km 60 & Km 77, La Trinidad, 26 Feb 
1966 (FL), Molina et al. 17850 (F); Km 79-80 of CIA, at high tension line 
crossing, 3 Nov 1982, Pohl 14194 (ISC); Cerro de la Muerte, Sphagnum bog at 
Km 73 of CIA, 22 Jul 1966 (FL), Pohl & Calderon 10119 (ISC, MEXU); upper 
slopes of Volcân Turrialba, Hacienda Central de Volcân Turrialba, 17 Aug 
1966 (FL), Pohl & Calderon 10318 (ISC, MEXU); S slope of Volcân Turrialba, 
1-2 km E of Hacienda Central, 8 Aug 1968 (FL), Pohl & Davidse 10867 and 
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10868 (F, ISC); Quebrada Palma, 2 km WSW of summit of Volcân Turrialba, 14 
Feb 1969 (FL), Pohl & Davidse 11714 (F, ISC, MEXU); near Km 73 on 
Interamerican highway south of Cartago, 24 Mar 1967 (FL), Raven 20967 (F, 
ISC, MO); behind La Georgina at Villa Mills, Cerro de la Muerte, 8 Aug 
1967, Smith 2975 (US); from about 35 km SW of Cartago along the Pan-
American highway, 12 Aug 1967 (FL), J. & Ç. Taylor 4336 (MO); CARTAGO/SAN 
JOSE: near El Trinidad & Km 72 (20 km SE from El Empalme) along CIA, 25 
May, 19 Jun 1968 (FL), Burger & Stolze 5261 (F); lower north slope of Cerro 
Estaquero, Cerro de la Muerte region, 7 Mar 1985, Horn 106 (ISC); Cerro 
Jaboncillo, along access road to transmission line tower on summit, 26 Mar 
1985, Horn 129 and 130 (ISC); about 1 km E of Cerro Asuncion, Cerro de la 
Muerte region, 23 Apr 1985, Horn 174 (ISC); power lane 1 km W of Cerro 
Jaboncillo, Cerro de la Muerte region, 12 May 1985, Horn 242 (ISC); 
Carretera Panamericana, Km 76-77, 26 Feb 1966 (FL), Jimenez 3685 (F, MO); 
near Km 56 on Interamerican highway south of Cartago, 23 Mar 1967 (FL), 
Raven 20951 (F, ISC, MEXU); Buena Vista group, south of Panamerican 
highway, 82 km from San José, 8 Apr 1967 (FL), Weston 4715 (ISC); 
PUNTARENAS: Cordillera de Talamanca, upper slopes of Cerro Echandi, 23 Aug 
1983, Davidse et al. 23885 and 23961 (ISC, MO); SAN JOSE; La Georgina, 31 
May 1980, Pohl & Clark 13924 (ISC); La Georgina, opposite restaurant, 12 
Jan 1985, Pohl & Clark 14627 (ISC); 15.7 km SE of Empalme, along CIA, 19 
Jun 1968 (FL), Pohl & Davidse 10505 (F, ISC); CIA, Km 78, ca 25 km S of 
Empalme, 14 Jul 1968, Pohl & Davidse 10706 (F, ISC); along CIA at Km 80, 24 
Sep 1968 (FL), Pohl & Davidse 11144 (F, ISC); paramo along CIA, 4.6 km NW 
of La Georgina, 2 Jan 1975, Pohl & Lucas 13139 (F, ISC). 
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McClure (1973) did not recognize Chusquea tonduzii as a member of 
Swallenochloa when he originally described that genus, probably because 
early collections of this species were inadequate. Chusquea tonduzii fits 
within sect. Swallenochloa based on its erect habit, intravaginal 
branching, and stiff, ascending foliage leaves with well developed papillae 
and sunken stomata. It is somewhat atypical in that the bud complement is 
not strictly linear, the central bud usually does not develop and the 
foliage leaf blades are not yellowish. 
Chusquea tonduzii is distinguished from all other members of sect. 
Swallenochloa by its open, pyramidal panicle. Vegetatively, Ç. tonduzii 
may resemble both Ç. longiligulata and Ç. vulcanalis. It differs from the 
former species by its glabrous culm leaves, developed girdle and more 
rounded foliage leaf bases, and from the latter by its less stiff, green 
(not yellowish-green) foliage leaf blades with rounded-attenuate (not 
rounded-truncate) bases, and tapering inner ligules to 15 mm long. It is 
one of the largest members of the group, attaining a basal diameter of 3.5 
cm, and its height has been estimated as reaching 15-20 m. 
Three collections (Horn 106. Pohl & Lucas 13139 and Smith 2975) from a 
relatively restricted area along the Interamerican highway between Cerro 
Estaquero and La Georgina (Villa Mills) may represent a distinct taxonomic 
entity but for the present are referred to Ç. tonduzii. The three 
specimens, all vegetative, resemble Ç. tonduzii in most respects, but the 
wide (1.6-2.3 cm), more or less ovate foliage leaves with rounded-truncate 
bases are more like those of Ç. vulcanalis. Chusquea tonduzii is common at 
higher elevations along the Interamerican highway, and Ç. vulcanalis has 
Figure 134. Chusquea tonduzll. A. Bud complement (based on Pohl ^  
Davldse 10811) B. Branch complement and foliage leaves 
C. Culm leaf (B, C based on Clark ^  Clark 273) 
D. Inflorescence, bars = 1 cm (based on Raven 20951) 
E. Splkelet, bar = 1 mm (based on Tonduz 10755) 
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been collected at the same site as Pohl & Lucas 13139. It is possible that 
these three specimens represent the result of hybridization between Ç. 
tonduzii and Ç. vulcanalis, but more field work is necessary to verify 
this. 
Chusquea tonduzii is one of the few sect. Swallenochloa species that 
is known to produce mature, viable caryopses. Its seedlings are typically 
bambusoid (see Soderstrom, 1981, for a detailed description of the 
bambusoid seedling). 
This species is found in upper cloud forest to the lower limits of 
subparamo, at elevations of 2400-3350 m. It often forms extensive 
colonies. Current collections indicate that Ç.. tonduzii is restricted to 
Costa Rica, but it may extend along the Cordillera de Talamanca into 
northern Panama. 
14. Chusquea vulcanalis (Soderstrom & Calderon) Clark, n. comb. 
Figs. 7c, 16, 75-76, 132. 
Swallenochloa vulcanalis Soderstrom & Calderon, Brittonia 30(3):309-311. 
1978. 
Rhizomes.pachymorph, possibly amphimorph. Culms erect, arching at 
tips, to 3.2 cm diam., 2-10 m tall. Internodes terete, sometimes slightly 
flattened above the central bud, solid in younger parts, becoming 
fistulose, upper internodes 7.5-8 cm long, lower ones 14-38 cm long, 
golden-yellow, smooth, covered over much of the surface with a waxy 
exudate. Culm leaves extending about 2/3 of the way to the next node, 
14-25 cm long, juncture of sheath and blade abaxially a visible but not 
sharp line, stiff; sheaths deciduous, triangular with somewhat rounded 
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shoulders, more or less loosely wrapped around the culm, 11-21.5 cm long, 
3.6-10 cm wide at base, 3-6.5 times as long as blade, abaxially and 
adaxially glabrous, smooth, the margins smooth; blades erect, usually 
persistent, triangular, 3-4.5 cm long, abaxially and adaxially glabrous, 
the apex subulate; girdle not or only slightly developed; inner ligule a 
stiff, ciliolate rim to 2 mm long. Nodes of mature culm only slightly 
swollen, at mid-culm with one triangular central bud, usually flanked by 
3-4 smaller subsidiary buds on each side; sheath scar dips slightly below 
the bud/branch complement; supranodal ridge evident. Branching 
intravaginal, but often the base of the sheath splitting and a few branches 
exserted; central bud developing more or less simultaneously with the 
subsidiary buds, the central branch nearly as large as the main culm and 
rebranching; subsidiary branches erect and rebranching from near the base, 
up to 26 branches present 4 cm above the base of the mature branch 
complement; leafy branches to 38 cm long. Foliage leaves 3-7 per 
complement; sheaths carinate, striate, glabrous, both margins ciliate near 
apex, the overlapping margin ciliate for nearly its full length; blades 
erect, stiff, 8.5-25.6 cm long, 1-2.4 cm wide, L:W=6-17, the adaxial 
surface glabrous, usually not tessellate, the abaxial surface glabrous, 
tessellate, greenish-yellow, the apex setose, the margins strongly 
cartilaginous, scabrous to serrate, the base rounded-truncate; 
pseudopetiole distinct, 1-3 mm long; outer ligule a glabrous or ciliolate 
rim to 0.5 mm long; inner ligule usually truncate, 1-7.5 mm long, glabrous, 
chartaceous. Inflorescence a somewhat narrow but not spicate panicle 13-30 
cm long, often not fully exserted from the subtending sheath; rachis 
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somewhat complanate, one side flattened, the other more or less angular, 
pubescent; branches ascending, loosely appressed, arising only from the 
angular side of the rachis, angular, pubescent, the lower ones to 7 cm 
long; pedicels to 5 mm long, angular, pubescent. Spikelets 5.7-8.5 mm 
long. Glumes 2; glume I 1/6-1/10 the spikelet length, 0.7-1.6 mm long, 
obtuse, ciliate, abaxially pubescent, nerves lacking; glume II 1/3 the 
spikelet length, 1.1-2.6 mm long, obtuse or acute, ciliate, abaxially and 
adaxially pubescent, nerves lacking or 1- or 3-nerved. Sterile lemmas 2; 
sterile lemma I 7/8-2/3 the spikelet length, 3.4-6.4 mm long, subulate, 
abaxially and adaxially pubescent, marginally ciliate near apex, 3- or 
5-nerved; sterile lemma II the full length of the spikelet, 5.1-7.5 mm 
long, subulate, abaxially and adaxially pubescent, marginally ciliate near 
apex, 5- or 7-nerved. Fertile lemma 5.6-7.3 mm long, apiculate, abaxially 
and adaxially pubescent near apex, marginally ciliate near apex, 7- or 
9-nerved. Palea bicarinate, sulcate just near apex, 5.1-6.3 ram long, 
apiculate, keels and sulcus pubescent near apex, 2- or 4-nerved. Lodicules 
3; to 1.4 mm long, upper margins ciliate, weakly vasculated. Stamens 3; 
anthers 3.1-3.8 mm long. Ovary glabrous. Fruit unknown. 
Type: COSTA RICA: Cartago: abrupte dominant la Playita, Volcan Irazu, 
3350 m, 31 Dec 1900, H. Pittier 14126 (Holotype: US 821337; Isotypes: ISC 
66273, US 577987). 
Other specimens examined: COSTA RICA: ALAJUELA: 2 km by road S of 
crater of Volcân Poas; 29 Nov 1968 (FL), Pohl 11509 (F, ISC); Volcân Poas, 
meadow in old crater near entrance to Park, 1 Jun 1980 (FL), Pohl 13929 
(ISC); 18 Dec 1984 (FL), Pohl & Clark 14582 (ISC); 3 Aug 1968, Pohl & 
265 
Davidse 10816 (F, ISC, MO); CARTÂ60: Parque Nacional Volcin Irazu, 1 Mar 
1979, Clark & Clark 279 (CR, ISC, US); 27 Mar 1971, Kuhbier 676 (ISC); 6 
Apr 1971, Kuhbier 780 (ISC); 28 May 1980, Pohl & Clark 13914 (ISC); 3 Jul 
1968, Pohl & Davidse 10621 (F, ISC); 1 Aug 1968, Pohl & Davldse 10803 (F, 
ISC); Pohl & Davldse 10805 (F, ISC); 11 Dec 1954 (FL), Rodriguez 147 (F); 
15 Jun 1932, Stork 2892 (F); 20 Mar 1949, Williams 16012 (F); bog along 
Interamerican highway, between Salsipuedes and Dos Amigos, Km 70, 6 Mar 
1985, Horn 88 (ISC); S slope of Volcan Turrlalba, ca 2 km E of Hacienda 
Central, 8 Aug 1968 (FL), Pohl & Davidse 10859 (F, ISC); SAN JOSE: 
Chusquea-Lomaria-Sphagnum bog, W side of CIA, Km 70, 31 Dec 1985, Pohl & 
Clark 14602 (ISC); pâramo along CIA, 4.6 km NW of La Georglna, 2 Jan 1975 
(FL), Pohl & Lucas 13137 (F, ISC, MO). PANAMA; CHIRIQUI: Volcan Barù, in 
and near Potrero Muleto, 17 Nov 1978 (FL), Hammel 5618 (MO); around El 
Potrero camp, Chlrlquf Volcano, 10 Mar 1911 (FL), Pitt1er 3069 (US). 
Chusquea vulcanalls is characterized by its glabrous culm leaf with 
the sheath 3-6.5 times as long as the blade, large central bud flanked by 
3-4 smaller subsidiary buds on each side, large foliage leaf blades 1-2.4 
cm wide with setose apices, truncate inner ligule 1-7.5 mm long, relatively 
narrow but not spicate panicles and pubescent splkelets with sterile lemma 
II equal to the fertile lemma. It is closely related to Ç. subtessellata 
and the two species are sometimes difficult to distinguish. Chusquea 
subtessellata differs in having culm leaf sheaths (7-)12-21 times as long 
as the blades, shorter foliage leaf blades 0.7-1.3 cm wide with acuminate-
subulate apices, spicate panicles and only slightly pubescent splkelets 
with sterile lemma II about 7/8 or less the length of the fertile lemma. 
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The central bud develops more or less simultaneously with the subsidiary 
buds, but, unlike Ç. subtessellata. the central branch is much larger than 
the subsidiary branches, often nearly as robust as the main culm. This 
species does not appear to exhibit the continuous flowering typical of C. 
subtessellata. but occasional clumps may be found in flower even when the 
rest of the population is vegetative. 
Along with Ç. longiligulata and Ç. tonduzii. Ç. vulcanalis is one of 
the largest members of sect. Swallenochloa. attaining a basal diameter of 4 
cm and a height of 10 m when not disturbed. It occurs in the upper cloud 
forests and subparamos of Costa Rica and northern Panama, at elevations of 
2500-3350 m. Along the Talamanca range, Ç. vulcanalis may occur with Ç. 
subtessellata and Ç. tonduzii. At one site (Km 70 along the Interamerican 
highway) there is evidence indicating that Ç. vulcanalis and Ç. 
subtessellata have hybridized (see Fig. 3 and discussion under 
Hybridization). Three anomalous specimens of Ç. tonduzii from Villa Mills 
and the Cerro de la Muerte area resemble C. vulcanalis in some respects, 
and may represent hybridization between those two species (see discussion 
under Ç. tonduzii). The two species resemble each other vegetatively, but 
Ç. vulcanalis has stlffer, more yellow foliage leaf blades with rounded-
truncate (not rounded-attenuate) bases, and truncate (not tapering) inner 
ligules 1-7.5 mm long. 
sect. Swallenochloa sp. indet. 
Specimens examined: COLOMBIA: cabeceras del Rio Guavla, 4 Jan 1920 (FL), 
Bro. Arlste-Joseph 218 (F); Rfo Guavla, 4 Jan 1920 (FL), Bro. Ariste-Joseph 
A502 (US); BOYACA: between Soata and Cocuy, Paramo del Alto del Escobal, 
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15 Sep 1938, Cuatrecasas 1765 (F). ECUADOR: Horta-Naque, 10 Nov 1946, 
Espinosa 1037 (NY); AZUÀY: 17 km E of Gualaceo on the road to Limon, 4 Jun 
1980, Young 157 (US). PERU: CUZCO: Prov. La Convenciôn, White 44 (WIS). 
Cuatrecasas 1765 resembles the probable hybrid between Ç. tessellata 
and Ç. spencei (Clark et al. 268) but the material is not complete enough 
to allow a more specific determination. The other two Colombian 
collections (Bro. Ariste-Joseph 218 and A502) and the two Ecuadorian 
collections (Espinosa 1037 and Young 157) possibly represent a new species. 
In some respects the specimens are similar to both Ç. neurophylla and Ç. 
spencei. but are not referable to either species. The specimens appear to 
have extravaginal branching (especially evident in Young 157). and may not 
belong to sect. Swallenochloa. but better collections are necessary to 
determine the status of this taxon. White 44. from Peru, probably is a new 
species of sect. Swallenochloa. but although in flower, the collection is 
poor. The limited branching and splkelet proportions of this specimen 
indicate an affinity with Ç. smlthii. but the Inflorescence Is typically 
splcate, and more like that of Ç. tessellata. However, its foliage leaf 
shape and long inner ligules show that this collection is different from 
the latter species. 
D. Chusquea sectio Verticlllatae Clark 
Nodi ad culmum medium gemmis subsidiarils verticillatls vel fere ita, 
ramis subsidiarils verticillatls vel fere ita; pseudopetloll follorum 
pubescentes abaxiales;' spiculae dorsaliter compressae, glumae minimae, 
squamlformes. 
Typus: Chusquea plttierl Hackel. 
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Diagnosis: Bud/branch complement verticillate'or nearly so, the 
subsidiary buds/branches forming a complete or nearly complete ring around 
the culm at mid-culm nodes; foliage leaves with an abaxlal tuft of hairs on 
the pseudopetiole; spikelets dorsally compressed, the glumes small and 
scale-like. 
Description: Culms erect and arching with pendulous tips or 
clambering and hanging. Internodes terete, usually smooth (the upper 
portion scabrous in Ç. simpllciflora), often relatively long. Culm leaves 
not persistent (except in Ç. simpllciflora), usually falling as the 
branches develop; sheaths strongly narrowed toward apex (except in Ç. 
llebmannli). abaxlally scabrid to hispid; blades usually caducous 
(persistent in Ç. llebmannli), relatively small. Nodes at mid-culm with 
one triangular or circular (in Ç. llebmannli) central bud, the smaller 
subsidiary buds in 2-3 rows, subtending the central bud and completely or 
nearly completely encircling the culm; the lower nodes often lacking buds 
or with buds only partially verticillate; sheath scar more or less 
horizontal or forming a shallow "V" below the central bud; supranodal ridge 
visible, sometimes prominent. Branching modified extravaginal (Ç. 
clrclnata. Ç. coronalis. Ç. plttlerl and Ç. simpllciflora) or modified 
Infravaglnal (Ç. llebmannli). with the culm leaves deciduous as branches 
develop; central bud developing after the subsidiaries or not at all; 
central bud when developed exserted nearly horizontally from the main culm 
and at least in C. coronalis and Ç. plttlerl rebranching Immediately from 
its basal nodes; subsidiary branches slender, not rebranching. Foliage 
leaf blades thin, lax, to 12.5 cm long, to 1.5 cm wide, usually with a tuft 
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of hairs on one side of the mid-nerve near the pseudopetiole on the abaxial 
surface. Inflorescence a 3-4-flowered raceme (Ç. simpliciflora) or a 
contracted or open panicle. Spikelets dorsally compressed, at most 
apiculate, never awned. Glumes small and scale-like. Sterile lemmas more 
or less equal, 3/4-1/2 the spikelet length. Fertile lemma several-nerved, 
the nerves prominent. 
Ecology and Distribution: Low (nearly sea level) to upper middle 
(2100 m) elevations in montane forest, plants usually clambering and 
hanging over trees (Ç. pittieri erect but the tips scandent on nearby 
vegetation), at forest margins or inside the forest, sometimes forming 
thickets. Central Mexico to Panama, with one species (Ç. simpliciflora) 
also in Venezuela and Ecuador. 
Key to the Species of Chusquea sect. Verticillatae 
(based on vegetative material) 
la. Central bud circular; apex of the culm leaf sheath not narrowed and 
elongate Ç. liebmannii 
lb. Central bud triangular; apex of the culm leaf sheath narrowed and 
elongate 2 
2a. Culms 3-5 cm basal diameter, 10-20 m tall, erect to scandent at 
the tips; root thorns encircling the lower and middle nodes; 
plants of middle to high elevations, 1400-2100 m....C. pittieri 
2b. Culms to 2.5 cm basal diameter, arching and clambering up to 
25 m, not erect; root thorns lacking; plants of low to middle 
elevations, 1900 m or less 3 
3a. Culm leaf blade erect, not readily distinguishable from sheath, 
eventually deciduous, sheath smooth to scabrous but not warty, base of 
sheath and the area just below the sheath scar pubescent; plants of 
low elevations Ç. simpliciflora 
3b. Culm leaf blade erect, becoming reflexed, readily distinguishable 
from sheath, caducous, sheath scabrous and warty, base of sheath and 
the area just below the sheath scar glabrous; plants of middle 
elevations, 600-1900 m 4 
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4a. Foliage leaf blades 0.3-0.7 cm wide, L:W=8-16.5(-23), the base 
attenuate to rounded-attenuate, the apex apiculate to subulate; 
900-1900 m elevation, Mexico and Guatemala Ç. circinata 
4b. Foliage leaf blades 0.3-1.2 cm wide, L:W=5.8-10, the base 
attenuate, the apex apiculate; 600-1500 m elevation, Costa Rica 
to Guatemala Ç. coronalis 
Key to the Species of Chusquea sect. Verticillatae 
(based on vegetative and flowering material) 
la. Inflorescence an open raceme of usually 4 spikelets, 1-3 cm long 
Ç. simpliciflora 
lb. Inflorescence a panicle, 2-15 cm long 2 
2a. Panicle open, 10-15 cm long; central bud circular 
Ç. liebmannii 
2b. Panicle narrow but not congested, 2-14 cm long; central bud 
triangular 3 
3a. Spikelets 10-13 mm long Ç. pittieri 
3b. Spikelets 5-8.4 mm long 4 
4a. Rachis glabrous; sterile lemmas I & II extending 1/2 the 
spikelet length Ç. coronalis 
4b. Rachis puberulent; sterile lemmas I & II extending 3/4-5/8 
the spikelet length Ç. circinata 
1. Chusquea circinata Soderstrom & Calderon, Brittonia 30(2):156-158. 
1978a. Figs. 89, 135. 
Culms arching, to 2.5 cm basal diam., 3-7 m tall. Internodes terete, 
13.5-22 cm long, solid, greenish- to golden-brown, smooth. Culm leaves 
apparently deciduous as the branches develop, 40.4 cm long (in the one 
complete example), stiff, juncture of sheath and blade abaxially a 
horizontal, ciliate line; sheaths narrow triangular, with rounded shoulders 
and narrowed toward apex, 22-40.4 cm long, 1.6-7 cm wide at base, 12.4 
times as long as blade (in the one complete example), abaxially striate, 
hispid with glassy hairs, the hairs eventually deciduous but their warty 
bases remaining, scabrous, adaxially smooth, shiny, the margins ciliate 
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toward apex; blades partially reflexed (?), caducous, triangular, 3 cm long 
(in the one complete example), apiculate, abaxially scabrid; girdle 
developed, to 2 mm long; inner ligule short. Nodes of mature culms 
slightly swollen, at mid-culm with one triangular central bud, the smaller, 
subequal subsidiary buds numerous and completely verticillate in usually 2 
rows; the lower nodes lacking buds or with buds only partially 
verticillate, lacking root thorns; sheath scar nearly horizontal, forming a 
shallow "V" just below the central bud; supranodal ridge present. 
Branching modified extravaginal, with the first developing branches often 
breaking through the base of the sheath but culm leaves usually deciduous 
as the branches develop; central bud apparently developing after the 
subsidiaries, exserted approximately 45° from the main culm; subsidiary 
branches slender, not rebranching, to 13 cm long. Foliage leaves 3-7 per 
complement; sheaths weakly carinate, glabrous, the margins ciliate toward 
apex; blades linear to 3.5-10.5 cm long, 0.3-0.7 cm wide, L:W=8-16.5(-23), 
the adaxial surface glabrous, the abaxial surface glabrous or pilose, not 
tessellate to weakly so, the apex apiculate to subulate, the margins thin, 
smooth to scabrous, the base attenuate to rounded-attenuate; pseudopetiole 
more or less distinct, 0.5-1.5 mm long, abaxially with a tuft of hairs that 
may extend along the midrib into the base of the blade; outer ligule a 
short, ciliolate rim; inner ligule truncate, 0.2-0.3 mm long. 
Inflorescence a narrow but not congested panicle 3.5-14 cm long, fully 
exserted from the subtending sheath; rachis angular, puberulent; branches 
loosely appressed, angular, puberulent, the lower ones to 1 cm long; 
pedicels 2-10 mm long, angular, puberulent. Spikelets (7-)18-39(-65) per 
panicle, dorsally compressed, 5.6-8.4 mm long. Glumes 2; glume I much less 
than 1/10 the spikelet length, scale-like, 0.2-0.3 mm long, glabrous, 
nerves lacking; glume II less than 1/10 the spikelet length, scale-like, 
0.2-0.5 mm long, glabrous, nerves lacking. Sterile lemmas 2, 3/4-5/8 the 
spikelet length; sterile lemma I 3.7-6.3 mm long, apiculate, glabrous, 
marginally ciliolate toward apex, 3- or 5-nerved; sterile lemma II 4-6.3 mm 
long, apiculate, glabrous, marginally ciliolate toward apex, 3- or 
5-nerved. Fertile lemma 6-6.9 mm long, apiculate, glabrous, marginally 
ciliolate toward apex, 7- or 9-nerved. Palea 2-keeled, sulcate toward 
apex, 6.2-6.9 mm long, acute, scabrid, 4- or 6-nerved. Lodicules 3, 1.5 mm 
long, apically ciliate. Stamens 3; anthers 3.1-4.5 mm long. Ovary 1.4 mm 
long excluding stigmas. Fruit unknown. 
Type: MEXICO: MICHOÀCAN: west-facing slopes of Cerro de Carboneras 
above the R^o Cupatitzio, ca 22 km S of Urupan, 3300-3700 ft, 16-22 Oct 
1961 (FL), R. M. King & T. R. Soderstrom 4866 (Holotype: US; Isotype: 
NY). 
Other specimens examined: GUATEMALA: QUETZALTENANGO: Finca Prineos 
near the village of Santa Maria de Jesus, 22 Jan 1948, McClure 21566 (ISC, 
US). MEXICO: CHIAPAS: Mpio. Jitotol, 6-8 km W of Jitotol, 25 Jul 1972, 
Breedlove 26379 (MO); Mpio. of Cintalapa, 23 km W of Las Cruces along road 
to La Mina Microwave Station, 20 Dec 1981, Breedlove 56291 (US); Mpio. 
Motozintla, Ejido Toliman, 20 Oct 1982, Gomez et al. 187 (WIS); JALISCO: 
17 km al SW de Autlan, en la Sierra de Autlan, por la carretera Autlan-
Barra de Navidad, 2 Feb 1983 (FL), Guzmân M. 6117 (WIS); Mpio. de 
Cuautitlan, Las Juntas, cerca de 2 km al SSO de Las Joyas, en la Sierra de 
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ManantIan, 3 Feb 1983 (PL), Guzmén M. 6118 (WIS); cerca de 25 km al sur de 
Talpa, sobre el camino a la Cuesta, 15 Oct 1983 (FL), Guzmân M. 6502 (WIS); 
15 Oct 1983, Guzmdn M. 6503 (WIS); 9-10 ml SW of Autlan, 16 Nov 1952, 
McVaugh 14209 (MEXU, US); Mpio. de Zapopan, Arr. de los Pajaritos, below El 
Agua Caliente (El Encanto), 1 Mar 1981, McVaugh 26703 (MEXU); Mplo. de 
Cuautitlan, Las Juntas, Las Joyas, Sierra de Manant Ian, 20 Aug 1982 (FL), 
Nieves & Perez 195 (WIS); about 11 mi SSW of Autlan toward La Resolana, 9 
Jul 1949 (FL), Wilbur & Wilbur 1602 (US, WIS); moist forested crest of 
ridge facing the Pacific, 10 mi S of Autlan, 19 Aug 1949 (FL), Wilbur & 
Wilbur 2442 (PH, WIS); NAYARIT; Mpio. de Tepic, La Pefiita, 10 Oct 1982 
(FL), Castro S. s. n. (WIS); 18 mi from Jesus Maria on road to Fresnillo, 
23 Jan 1976, Kimnach & Sanchez M. 1887 (MEXU); Mpio. Sta. Maria Chimalapa, 
Cerro Salomon (Cerro La Mesa), cerca del limite con Mpio. San Miguel 
Chimalapa, 21 Jul 1985 (FL), Wendt et al. 5048 (US). 
Chusquea circinata is a typical member of sect. Verticillatae. It is 
characterized by its linear to linear-lanceolate foliage leaves 
(L:W=8-16.5), puberulent rachis and inflorescence branches and spikelets 
5.6-8.4 mm long with both sterile lemmas apiculate and extending 3/4-5/8 
the spikelet length. This species occurs in pine-oak forests in Guatemala 
and southern Mexico, at elevations of 900-1900 m. 
McClure 21566. cited by Soderstrom & Calderôn (1978a) as a cultivated 
specimen of Ç. coronalis. has the narrow foliage leaves more typical of Ç. 
circinata. where I have placed it. The label of this specimen indicates 
that it was collected in Dept. Quetzaltenango near Santa Maria de Jesus, 
not Guatemala City as reported by Soderstrom & Calderôn (1978a). It is 
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Table 9. Comparison of Certain Vegetative and Reproductive Features in 
Chusquea clrcinata and Ç. coronalis 
Feature C. clrcinata C. coronalis 
Culm Leaf Sheath:Blade 12.4 (one example) 10.5-14.5 
Foliage Leaf Length (cm) 3.5-10.5 2.3-8 
Foliage Leaf Width (cm) 0.3-0.7 0.3-1.2 
Foliage Leaf Length:Width 8-16.5(-23) 5.8-10 
Foliage Leaf Shape linear to 
linear-lanceolate 
linear-lanceolate 
to lanceolate 
Foliage Leaf Base attenuate to 
rounded-attenuate 
attenuate 
Foliage Leaf Apex apiculate to 
subulate 
apiculate 
Inflorescence Length (cm) 3.5-14 2-6 
Fusoid cdlls reduced to absent present 
Rachis & Branch Pubescence puberulent glabrous 
Number of Spikelets/Panicle (7-18-)23-39(-65) 6-12(-32) 
Spikelet Length (mm) 5.6-8.4 5-5.7 
Figure 135. Distributions of Chusquea circinata and C^. coronalis 
•-C. circinata 
& 
coronal is 
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600 KM 
to 
a> 
• 
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unclear whether this population was naturally occurring on the farm where 
it was collected, or if it was indeed cultivated. 
Its lack of root thorns, and smaller spikelets distinguish this 
species from Ç. pittieri. Chusquea circinata and Ç. coronalis are closely 
related and difficult to distinguish in the vegetative condition (see Table 
9 and discussion under Ç. coronalis). Chusquea circinata has narrower 
foliage leaves than Ç. coronalis. but otherwise flowering material is 
necessary for a positive identification of these two species. Some overlap 
in spikelet measurements is evident (Table 9); the only consistent 
difference seems to be the puberulent rachis and inflorescence branches of 
Ç. circinata (glabrous in Ç. coronalis). For the present I am maintaining 
these two as separate species, until more extensive collections are 
available. 
2. Chusquea coronalis Soderstrom & Calderôn, Brittonia 30(2): 158-160. 
1978a. Figs. 40, 87-88, 135. 
Common name: botoncilla. 
Rhizomes pachymorph. Culms arching and drooping or trailing, to 2.2 
cm basal diam., 6-15 m tall. Internodes terete, often slightly flattened 
above central bud, 4.5-20.5 cm long, solid, golden-yellow, smooth. Culm 
leaves apparently deciduous as the branches develop, 28.5-36 cm long, 
stiff, purplish, juncture of sheath and blade abaxially a horizontal line; 
sheaths narrow triangular, with slightly rounded shoulders and narrowed 
toward apex, 14.4-38.5 cm long, 10.5-14.5 times as long as blade, abaxially 
hispid with glassy hairs, the hairs eventually deciduous but their warty 
bases remaining, scabrous, purplish toward apex, adaxially smooth, shiny; 
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blades erect to partially reflexed, caducous, narrow triangular, 2.1-2.8 cm 
long, apiculate, abaxially and adaxially scabrous; girdle developed, to 3 
mm long; inner ligule to 0.5 mm long. Nodes of mature culms at most 
slightly swollen, at mid-culm with one triangular central bud, the smaller, 
subsidiary buds numerous and completely verticillate in usually 2 rows; the 
lower nodes lacking buds or with buds only partially verticillate, lacking 
root thorns; sheath scar nearly horizontal, forming a shallow "V" just 
below the central bud; supranodal ridge present but obscure. Branching 
modified extravaginal, with the first developing branches sometimes 
breaking through the base of the sheath but culm leaves usually deciduous 
as the branches develop; central bud developing after the subsidiaries, 
usually rebranching immediately from the base to produce one or two 
secondary branches on each side, all exserted 45-90° from the main culm; 
subsidiary branches slender, not rebranching, to 19 cm long. Foliage 
leaves 2-6 per complement; sheaths weakly carinate, glabrous, the margins 
ciliate toward apex and long ciliate at apex; blades 2.3-8 cm long, 0.3-1.2 
cm wide, L:W=5.8-10, the adaxial surface glabrous, the abaxial surface 
glabrous, not tessellate, the apex apiculate, the margins thin, scabrid, 
the base attenuate; pseudopetiole not very distinct, 0.5-1 mm long, 
abaxially with a tuft of hairs; outer ligule a short ciliolate rim; inner 
ligule truncate, 0.2-0.4 mm long. Inflorescence a narrow but not congested 
panicle 2-6 cm long, fully exserted from the subtending sheath; rachis 
angular, glabrous; branches loosely appressed, angular, glabrous, the lower 
ones to 1 cm long; pedicels 1-5 mm long, angular, glabrous. Spikelets 
6-12(-32) per panicle, dorsally compressed, 5-5.7 mm long. Glumes 2; glume 
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I minute, scale-like, 0.1 mm long, glabrous, nerves lacking; glume II less 
than 1/20 the spikelet length, scale-like, 0.2 mm long, glabrous, nerves 
lacking. Sterile lemmas 2, 1/2 the spikelet length; sterile lemma I 
2.2-2.7 mm long, obtuse, glabrous, marginally ciliolate toward apex, 1- or 
3-nerved; sterile lemma II 2.5-2.8 mm long, obtuse, glabrous, marginally 
ciliolate toward apex, 1- or 3-nerved. Fertile lemma 4.9-5.4 mm long, 
acute, glabrous, marginally ciliate toward apex, 9-nerved, the nerves more 
or less prominent. Palea 2-keeled, sulcate for the upper half, 4.8-5.1 mm 
long, apiculate, glabrous, scabrous between keels toward apex, 4-nerved. 
Lodicules 3, 0.7-1 mm long, apically long ciliate; the posterior one 
slightly narrower than the anterior pair. Stamens 3. Ovary 0.9 mm long 
excluding stigmas. Fruit unknown. 
Type: COSTA RICA: San José: canyon of Rio Jerico, 2 km NW of Rfo 
Conejo, forested river valley, 1200 m, 11 Jun 1976 (FL), R. W. Pohl & R. 
Finette 13209 (Holotype: US; Isotypes: F 1838868, ISC 337934). 
Other specimens examined: COSTA RICA: SAN JOSE: 1 km below Rosario de 
Desamparados, 2 km N of Rjfo Conejo, 27 Jul 1982, Pohl & Clark 14105 (ISC); 
forested valley of Rfo Alumbre, near Rj^o Conejo, 9 Jun 1968, Pohl & Davidse 
11054 (F, ISC, MO, US); 1 km by road S of Rosario, 13 Jun 1978, Pohl & 
Gabel 13578 (F, ISC, MO); canyon of Rfo Alumbre 3 km N of Rfo Conejo, 13 
Jun 1978, Pohl & Gabel 13580 (ISC). EL SALVADOR: Comasagua, Dec 1922, 
Calderon 1372 (US); AHUACHAPAN: along road from San Francisco Menendez to 
Tacuba 1-3 mi above intersection with road to Rio Cara Sucia, 28 Jul 1977, 
Croat 42129 (MO); growing wild in a thicket of shrubs and small trees on 
the Hacienda Los Amates near Tacuba, 13 Apr 1948, McClure 21618 (ISC, US); 
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SANTA ANA: San Miguel Ingenio, 11 km E of Metapan, Hda. El Pinar, 11 Jul 
1971, Pohl & Erickson 12584 (ISC, MO). GUATEMALA: GUATEMALA: Guatemala 
City, Eureka, 1-3 Dec 1911, Hitchcock 9082 (US); SANTA ROSA: valley of Rfo 
de los Esclavos, near El Molino, 20 Dec 1938, Standley 60735 (US). 
CULTIVATED SPECIMENS: CUBA: HABANA: Reparto Mulgoba, Estacion 
Experimental Agronomica de las Vegas, Aug 1956 (FL), Roig ex Herb. Barker 
20361 (US). EL SALVADOR: SAN SALVADOR: San Salvador, 6 Apr 1948, McClure 
21612 (ISC, US); vicinity of San Salvador, 30 Mar-24 Apr 1922, Standley 
22633 (US). GUATEMALA: GUATEMALA: Guatemala City, Jardin Botanico, Aug 
1954 (FL), ^  Koninck 203 (US). UNITED STATES: CALIFORNIA: residence of 
M. A. Machris in Los Angeles, seed from plant cultivated on hotel grounds 
in Guatemala City, 15 Mar 1962, Griffiths. Jr. 4484 (US); 13 Sep 1962, 
Griffiths & Denison 4628 (US). 
Chusquea coronalis is a delicate bamboo inhabiting lower cloud forests 
(600-1500 m) from Guatemala to Costa Rica. It is a typical member of sect. 
Verticillatae. with verticillate subsidiary branches, an abaxial tuft of 
hairs on the pseudopetiole and dorsally compressed spikelets. Frequently 
the lower culm nodes show patches of subsidiary branches, and it is only at 
the mid-culm and higher nodes that the verticillate arrangement of branches 
is fully expressed. Chusquea coronalis is characterized by it slender, 
drooping culms (to 2.2 cm basal diameter), partially reflexed culm leaf 
blades, few-flowered, short panicle and small spikelets (5-5.7 mm long) 
with both sterile lemmas extending approximately 1/2 this length. 
In the original description, Soderstrom & Calderon (1978a) erroneously 
referred several specimens to this species. Ortega 4052, McVaugh 16111 and 
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Narvaez Montes 1057 are Ç. liebmannil. while Breedlove 26379 is the closely 
related and very similar Ç. circinata. I have not examined Thorne & 
Lathrop 41318. It is likely that Ç. coronalis does not occur in Mexico, or 
if it does, it reaches only the southernmost part, in Chiapas. McVaugh 
(1983) also cited McVaugh 16111 erroneously as Ç. coronalis. 
Its small stature, lack of root thorns and small spikelets distinguish 
this species from Ç. pittieri. Chusquea liebmannii, with which Ç. 
coronalis has been confused, has root thorns, a much less narrowed culm 
leaf sheath apex, circular central buds and an open panicle. Chusquea 
"coronalis and Ç. circinata are closely related and virtually 
indistinguishable vegetatively, although Ç. coronalis tends to have 
slightly wider foliage leaves. Even spikelet characters show some overlap 
(Table 9), suggesting that their separate specific status is questionable. 
It is important to note that the spikelet measurements in Ç. coronalis are 
based on material collected from only one flowering population, so 
variability in this species may be greater than these figures indicate. It 
is possible that these two taxonomic entities would be better treated as a 
single widespread species with two subspecies. However, in the absence of 
more complete collections from wild populations, particularly in Guatemala 
and southern Mexico, I am maintaining Ç. coronalis and Ç. circinata as 
separate species. 
Chusquea coronalis is one of the few widely cultivated members of this 
genus. It is an attractive, graceful plant that requires a moist, shaded 
habitat. 
3. Chusquea liebmannii Fournier, Mexicanas plantas. 2:132. 1881. 
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Figs. 46, 81, 84, 136a-d, 137. 
Chusquea heydei Hitchcock, Proc. Biol. Soc. Wash. 40:80-81. 1927. 
Type: GUATEMALA: Dept. Santa Rosa: Santa Rosa, approx. 1000 m, 1892 
(FL), Heyde & Lux 3566 (Holotype: US 731141; Isotype: ISC (frag.), US 
821331, 1021524 and 1021537). 
Common names: rosetilla, bejuco rodillo. 
Rhizomes pachymorph. Culms arching, sometimes clambering, 1-2.5 cm 
diam., 3-10 m tall; young culms often glaucous. Internodes terete, 
10.5-27.5 cm long, golden-yellow or brown, smooth. Culm leaves apparently 
deciduous before branches develop, 12-30 cm long, juncture of sheath and 
blade abaxially a somewhat obscure horizontal line; sheaths narrow 
triangular to triangular with rounded shoulders, loosely wrapped around the 
culm, 9.5-21.5 cm long, 3.8-8 cm wide at base, (1.5-)2.5-4 times as long as 
blade, abaxially scabrid except at base, some scattered glassy hairs 
present, adaxially smooth, the margins smooth; blades erect, persistent, 
triangular, 2.5-9 cm long, abaxially smooth or scabrid, adaxially scabrid, 
the apex subulate; girdle developed, 2-3 mm long; inner ligule to 0.5 mm 
long, ciliate. Nodes of mature culms slightly swollen, the nodal region a 
deeper golden color, at mid-culm with one circular central bud, the smaller 
subequal subsidiary buds numerous and completely verticillate in 2-3 rows; 
the lower nodes lacking buds but encircled by root thorns, upper nodes also 
often with some root thorns present; sheath scar dipping below the central 
bud; supranodal ridge present but not prominent. Branching modified 
infravaginal, with the girdle developed, but the culm leaf apparently 
deciduous as the subsidiary branches develop; central bud usually not 
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developing, but when present the central branch robust, exserted 
approximately 90° from the main culm; subsidiary branches slender, not 
rebranching, to 23 cm long. Foliage leaves (3-)4-9 per complement; sheaths 
carinate, glabrous or often pubescent toward the margins, the margins 
ciliate near apex; blades 2.7-8.5 cm long, 0.4-1.5 cm wide, L:W=4.5-10.S, 
the adaxial surface glabrous, rarely pilose, the abaxial surface usually 
glabrous, sometimes pilose, not tessellate, the apex apiculate, the margins 
thin, at most scabrous or scaberulous, the base attenuate, slightly 
asymmetrical; pseudopetiole more or less distinct, 1-3 mm long, abaxially 
with a tuft of hairs that may extend along the midrib into the base of the 
blade; outer ligule a short, ciliate rim; inner ligule truncate to rounded-
truncate, 0.5-1 mm long, abaxially usually pubescent. Inflorescence an 
open panicle 10-15 cm long, fully exserted from the subtending sheath; 
rachis angular, glabrous; branches strongly spreading, angular, glabrous; 
pedicels 2-10 mm long, angular, glabrous. Spikelets dorsally compressed, 
7.2-9 mm long. Glumes 2; glume I less than 1/10 the spikelet length, 0.6-1 
mm long, acute but not pointed, glabrous, nerves lacking; glume II about 
1/10 the spikelet length, 0.8-1.4 mm long, blunt or acute, glabrous, nerves 
lacking or 1-nerved. Sterile lemmas 2; sterile lemma I 1/3-1/4 the 
spikelet length, 2.4-3.1 mm long, acute, glabrous, 1- or 3-nerved; sterile 
lemma II 1/2-1/3 the spikelet length, 3.4-4 mm long, acute, glabrous, 3- or 
5-nerved. Fertile lemma 7.5-8 mm long, apiculate, glabrous, 7-, 9- or 
11-nerved, nerves prominent. Palea 2-keeled, sulcate for the full length, 
7.3-8 mm long, apiculate, glabrous, 4-nerved. Lodicules 3; apices and 
bodies covered with short, stubby trichomes; bases strongly vasculated. 
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Stamens 3; anthers 3 mm long. Ovary glabrous. Fruit unknown. 
Type: MEXICO: Oaxaca: inter S. Miguel del Puente (Puerto) et Sadani, 
Oct 1842, F. Liebmann 125 (Holotype: C; Isotype: US 78838 and 734837). 
Other specimens examined: COSTA RICA: 6UANACASTE: 2 km by road W of 
Carmona, 11 Aug 1982, Pohl 14129 (ISC); ca 5 km above Colonia Carmona on 
road to Zapotel, 8 Jan 1985, Pohl & Clark 14618 (ISC); 4 km W of Colonia 
Carmona on road to Zapotel, 18 Jun 1976, Pohl & Pinette 13234 (F, ISC); 
PUNTARENAS: 2 km above Guacimal turnoff on road to Monteverde, 3 Jan 1985, 
Pohl & Clark 14608 (ISC). EL SALVADOR: CUSCATLAN: near the Cerro de 
Guayabal, 26 Apr 1948, McClure 21634 (ISC, US); SAN SALVADOR: 
Tonacatepeque, 1922, Calderon 513 (US); vicinity of Tonacatepeque, 30-31 
Dec 1921, Standley 19488 (US); SANTA ANA: Hda. San José Ingenio, along Rio 
San José, 9 km NE of Metapan, 10 Jul 1971, Pohl 12570 (ISC). GUATEMALA: 
sent by Guatemala Committee to World's Fair, 1893, (US); GUATEMALA: 
Estancia Grande, 8 Dec 1938, Standley 59209 (US); JUTIAPA DE LA CORONA: 19 
Nov 1940 (FL), Standley 77549 (US); SANTA ROSA; Santa Rosa, 1892 (FL), 
Heyde & Lux 3566 (ISC, US); SOLOLA: near Patalul, San Lucas trail, 16 Feb 
1906, KeHerman 5823 (US). MEXICO: CHIAPAS: Mun. of Villa Corzo, 58 km S 
of Mexican Highway 190 on road to Nueva Concordia, 11 Sep 1974, Breedlove 
37646 (US); Cerro Vernal, 21 km S of Tonalâ, Mun. of Tonala, 5 Oct 1974, 
Breedlove 38100 (MEXU, US); Mpio. of Cintalapa, 23 km W of Las Cruces along 
road to La Mina Microwave Station, 30 Oct 1981, Breedlove & Davidse 54116 
(US); Mpio. Jaltenango", Reserva Natural "El Triunfo" 6 hrs. de camino hacia 
el 0 de Finca Prusia, 16 May 1982, Cortés 103 (US); Mun. Cintalapa de 
Figueroa, 2 km NE of border with Oaxaca, 11 Oct 1977, Soderstrom 2247 (US); 
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Sierra Madré, 3 Nov 1960, Tateoka 1163 (US); 2 km S of Santa Isabel, 5 km S 
of Tlerra y Libertad, going S between Cintalapa and Arriaga, 5 Jul 1984, 
Young 198 (FLAS): COLIMA: southwestern foothills of the Nevado de Colima, 
1-1.5 mi above (S of) Hacienda San Antonio, 11 Aug 1957, McVaugh 16111 
(MEXU); GUERRERO: Km 339-340 between Acahuizotla and Agua de Obispo on 
highway to Acapulco, 20 Aug 1948 (FL), Moore, & Wood. Jr. 4699 (US, 
WIS); GUERRERO/MICHOACAN: El Tibor, 20 Aug 1898 (FL), Langlassè 288 (US); 
JALISCO: 39-40 km al NE de Mascota, por la brecha a San Sebastian del 
Oeste, 2 Feb 1983, Guzman M. 6111 (WIS); cerca de 8 km al E de Ahuacapan, 
sobre el camino a Corralitos, Sierra de ManantIan, Mpio. de Autlan, 21 Sep 
1983, Guzman M. & Anaya Ç. 6535 (WIS); base sur del Cerro La Petaca, en las 
cercanias de Casimiro Castillo, 10 Sep 1983, Guzman M. et al. 6135 (WIS); 
on Mexico 200, ca. 5 km S of Boca de Tomatalan (on ocean), ca. 20 km SSW 
(by air) of Puerto Vallarta, 24 Jun 1984, litis 29202 (ISC, WIS); OAXACA: 
Hwy 190, 2.7 mi W of Oaxaca/Chiapas border, 5 Feb 1981, Bauml & Kimnach 522 
(US); 25 km from Puerto Escondido rumbo a Sola de Vega, 29 Jun 1980, Beetle 
4912 (US); Cerro Campana, 12 Jul 1926 (FL), Makrinius 601 (US); highway 
between Oaxaca and Tuxtula Gutierrez, 10 km NE of Tapanatepec, 6 Oct 1977, 
Soderstrom 2242 (US); SINALOA: coll. by the Comision Catastral y de 
Estudio de Los Recursos Naturales del Estado, Narvaez Montes 1057 (US); 
Sierra Tacuichamona, Africa, 20 Feb 1940, Gentry 5695 (MEXU, NY); Sierra de 
Chabarria, 1921, Ortega 4052 (US). 
As in the case of Ç. bilimekii. the original spelling of Ç. liebmanni 
by Fournier (1881) should be considered an orthographic error according to 
Rec. 73C.l.(b) of the International Code of Botanical Nomenclature 
Figure 136. Chusquea llebmannll and slmpllclflora. 
A-D. £. llebmannll A. Culm leaf (based on Soderstrom 
2247) B. Leaf complement, bars « 1 cm (based on Pohl ^  
Clark 14618) C. Splkelet, bar = 1 mm D. Inflorescence, 
bar = 1 cm (C, D based on Moore ^  Wood 4699) 
E-F. £. slmpllclflora E. Bud complement, bar = 0.5 cm 
(based on Young 15) F. Culm leaf, bar = 1 cm (based on 
Pohl 14092) 
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Figure 137. Distribution of Chusquea llebmannll 
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(Stafleu, 1983). The correct spelling is Ç. liebmannii. 
Chusquea liebmannii is a typical member of sect. Verticillatae. but it 
is distinguished by its circular, not triangular, central bud. 
Additionally, this species is characterized by its abaxially scabrid culm 
leaf sheaths (1.5-)2.5-4 times as long as the blade and very open panicles. 
Like Ç. pittieri. this species produces root thorns at the nodes. Although 
distinctive, Ç. liebmannii has been confused with Ç. coronalis. Soderstrom 
and Calderon (1978a) erroneously cited Ortega 4052. McVaugh 16111 and 
Narvaez Montes 1057 as the latter species when in fact they represent Ç. 
liebmannii. McVaugh (1983) also incorrectly cited McVaugh 16111 as Ç. 
coronalis. McClure 21606 (cited by Soderstrom & Calderôn, 1978a) almost 
certainly represents Ç. liebmannii. but I have been unable to locate the 
collection at US, and so did not cite it. 
With an altitudinal range of 400-1400 m, Ç. liebmannii is found in the 
more or less open vegetation of tropical deciduous or cut-over cloud 
forests from Mexico, where it is apparently widespread and common, to Costa 
Rica. From personal observation, this species seems to withstand somewhat 
drier conditions than most members of Chusquea. I have noted in a number 
of specimens that the foliage leaf blades tend to fold lengthwise along the 
midrib (with the abaxial surface outward) rather than roll up as most 
Chusquea species do when branches are cut or the plants are stressed. 
McClure indicated in label data from his collection 21634 from El 
Salvador that this bamboo is "used locally in construction of house walls." 
4. Chusquea pittieri Hackel, Oesterr. Bot. Z. 53:153. 1903. 
Figs. 14, 82, 85, 138a-c, 139. 
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Chusquea maurofernandeziana Hackel ex Plttier, Anales Fls.-Geogr. Nac. 
Costa Rica 3:64. 1892. Nomen nudum. 
Chusquea maurofernandeziana Hackel ex E.-6. Camus, Les Bambusées 
1:86. 1913. 
Common names: caSa brava, cul, caSuela, otate chino. 
Culms erect at base, arching and drooping above, to 5 cm basal diam., 
10-20 m tall; young culms often glaucous. Internodes terete, shallowly 
sulcate above the central bud, 9-34 cm long, solid, green, smooth. Culm 
leaves apparently deciduous as the branches develop, 16.5-88 cm long, 
stiff, juncture of sheath and blade abaxially a horizontal line; sheaths 
narrow triangular, 11-79 cm long, 1.5-14.5 cm wide at base, 2-7 times as 
long as blade, relatively longer in culm leaves from basal nodes, abaxially 
finely striate, scabrous, hispid with glassy hairs except near base, 
adaxially smooth, shiny, pubescent near apex; blades reflexed, caducous, 
narrow triangular, 1-11.5 cm long, abaxially hispid with short glassy 
hairs, adaxially finely striate, pubescent, the apex subulate, the margins 
scabrid, the base slightly rounded; girdle developed, 2-3 mm long; outer 
ligule developed as a short ciliate rim to 2 mm long; inner ligule rounded-
truncate, 1-5.5 mm long. Nodes of mature culms not swollen, at mid-culm 
with one large triangular central bud, the smaller, subequal subsidiary 
buds numerous and completely verticillate in 2-3 rows; the lower nodes 
lacking buds but encircled by prominent root thorns, the upper nodes of 
culm and lower nodes of central branches often with some root thorns 
present; sheath scar nearly horizontal; supranodal ridge present but 
obscure. Branching modified extravaginal, with the early developing 
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branches sometimes breaking through the base of the sheath but culm leaves 
usually deciduous as the branches develop; central bud usually developing 
simultaneously with the subsidiary branches or shortly thereafter, the 
central branch robust, rebranching immediately from the base to produce one 
or two secondary branches on each side, these also capable of rebranching, 
o 
all exserted approximately 90 from the main culm; subsidiary branches 
slender, not rebranching, to 25 cm long. Foliage leaves 4-8 per 
complement; sheaths weakly carinate, glabrous, the margins ciliate near 
apex; blades 3.8-12.5 cm long, 0.2-1.2 cm wide, L:W=7.5-20.5, the adaxial 
surface glabrous or pilose with scattered hairs, the abaxial surface 
usually glabrous, rarely pilose, not tessellate, the apex subulate, the 
margins evident but not thick, smooth to scabrid, the base attenuate to 
attenuate-rounded, often slightly asymmetrical; pseudopetiole more or less 
distinct, 1-4 mm long, abaxially with a tuft of hairs that may extend along 
the midrib into the base of the blade; outer ligule a short ciliolate rim; 
inner ligule truncate to rounded-truncate, 0.2-1 mm long. Inflorescence a 
narrow but not congested panicle 4-9 cm long, usually not fully exserted 
from the subtending sheath; rachis angular, glabrous; branches loosely 
appressed, angular, glabrous; pedicels 3-8 mm long, angular, glabrous to 
scabrid just below the spikelets. Spikelets 12-22 per panicle, dorsally 
compressed, 10-13 mm long. Glumes 2; glume I less than 1/20 the spikelet 
length, scale-like, 0.2-0.5 mm long, glabrous, nerves lacking; glume II 
less than 1/10 the spikelet length, scale-like, oblong, 0.5-1.7 mm long, 
glabrous, nerves lacking. Sterile lemmas 2; sterile lemma I 1/2 the 
spikelet length, 5.1-6.2 mm long, apiculate, glabrous, marginally ciliate 
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toward apex, 5- or 7-nerved; sterile lemma II 2/3-5/8 the spikelet length, 
6.1-7.2 mm long, apiculate, glabrous, marginally ciliate toward apex, 5- or 
7-nerved. Fertile lemma 9-12.1 mm long, apiculate, glabrous, marginally 
ciliate toward apex, 11- or 13-nerved. Palea 2-keeled, sulcate for nearly 
the full length, 8.6-11.7 mm long, apiculate, glabrous, scabrous between 
keels, 4- or 6(-10)-nerved. Lodicules 3; the two anterior ones 1.8 mm 
long; the posterior one 1.6 mm long; all apically ciliate. Stamens 3; 
anthers 5.6-6.2 mm long. Fruit a caryopsis, 7.8 mm long. 
Type: COSTA RICA: San José: Cuesta de Los Arrepentidos between San 
Marcos and Santa Maria de Dota, 1400 m, 4 Apr 1890 (FL), H. Pittier 2249 
(Holotype: JE; Isotypes: ISC, US 365888 and 821334). 
Other specimens examined: COSTA RICA: ALAJUELA: Rt. 9, Km 23 (5 km S 
of Vara Blanca intersection), 28 Feb 1982, Clark & Clark 278 (ISC, US); at 
bridge of Rio Zarcero, N of Zarcero, 2 Aug 1982, Pohl & Clark 14124 (ISC); 
San Francisco de San Isidro de Grecia, hacienda of José Heinrich, 16 Dec 
1984, Pohl & Clark 14580 (ISC); along road 6 km S of Los Cartagos, Jun 1 
1978, Pohl & Gabel 13546 (F, ISC, MO); CARTAGO: stream canyon, 1-2 km 
below San Juan de Chicua, 8 Jun 1973, Pohl 12881 (F, ISC); crossing of Rfo 
Reventado, 1.5 km W of Tierra Blanca, 28 May 1980, Pohl & Clark 13912 
(ISC); 23 Dec 1974, Pohl & Lucas 13098 (F, ISC); HEREDIA: Volcân Barba, 
Finca San Juan on road to Laguna de V. Barba, 17 Jun 1973, Pohl & Selva 
12928. (F, ISC, MO); road to Puerto Viejo, 19 Jun 1967, Smith 2786 (ISC); 
PUNTARENAS: La Amistad National Park, just above quarry N of La Tigre, 17 
Jul 1982, Pohl 14098 (ISC); SAN JOSE: Santa Maria de Dota, N side of Rfo 
Pirris, Ntf of town, 27 Jul 1982, Pohl & Clark 14107 (ISC); Rancho Redondo, 
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1 Aug 1982, Pohl & Clark 14118 (ISC); 5 km SE of Santa Maria de Dota, 3 Jun 
1978, Pohl & Gabel 13552 (F, ISC, MO); Bajos de Las Nubes, end of road, 22 
Dec 1974, Pohl & LucaS 13088 (F, ISC); OK Corral E of San Isidro de 
Coronado, 29 Dec 1974. Pohl & Lucas 13106 (F, ISC); 10 km by road SSW of 
El Empalme, near Copey, 2 Jan 1975, Pohl & Lucas 13140 (F, ISC, MO); 
vicinity of Santa Maria de Dota, 14-26 Dec 1925 (FL), Standley 41825 (C, 
US); 14-26 Dec 1925 (FL), Standley 42473 (US); near Quebradillas, about 7 
km N of Santa Maria de Dota, 24 Dec 1925 (FL), Standley 42911 (US). 
GUATEMALA: GUATEMALA: growing wild at the Finca Aquatoria near San José 
Pinula, 22 Jan 1948, McClure 21567 (ISC, US); QUETZALTENANGO: above 
Mujulia, between San Martin Chili Verde and Colomba, 1 Feb 1941, Standley 
85492 (US); mountains above Rfb Samala, Sierra Madre mountains, 2 km W of 
Zunil, 14 Dec 1962, Williams et al. 23026 (US); SAN MARCOS: Volcan 
Tajumulco, El Porvenir, 6 Feb 1948, McClure 21580 (ISC; US); SOLOLA: 
growing wild by highway above San Lucas, 27 Jan 1948, McClure 21569 (ISC, 
US). MEXICO: CHIAPAS: Sierra Madre, 3 Nov 1960 (FL), Tateoka 1165 (US); 
MICHOACAN/GUERRERO: Monte de Sta. Helena, 22 Mar 1898, Langlasse M (US). 
PANAMA: CHIRIQUI: wild in abundance at Bambito and Potrero on the west 
slope of Volcan Chiriquf, 3 Sep 1943, McClure 21229 (ISC, US). 
One of the largest Central American species of Chusquea. Ç. pittieri 
attains a stature of 10-20 m, and a basal diameter of up to 5 cm. It is 
characterized by its large size and large spikelets (10-13 mm long), as 
well as the prominent,' sharp root thorns that encircle the lower and middle 
nodes. Root thorns may be lacking on the upper nodes and branches. 
Vegetatively, except for its stature, Ç. pittieri strongly resembles Ç. 
Figure 138. Chusquea plttlerl. C, subtessellata, aiid C. tessellata. 
A-C. £. plttlerl A. Bud complement, bar = 1 cm 
B. Splkelet, bar = 1 mm (based on Plttler 2249) C. Culm 
leaf; bar » 5 cm (A, C based on Clark Clark 278) 
D. Culm leaf of C. subtessellata, bar = 1 cm (based on 
Clark & Clark 272) E-F. C. tessellata E. Culm leaf, 
bar = 1 cm F. Cross section of foliage leaf, bar = 
100 jm (E, F based on Clark et al. 266). Ab -abaxlal 
surface, ad -adaxlal surface, abg -abaxlal sclerenchyma 
girder, adg -adaxlal sclerenchyma girder, be -bulllform 
cell, cc -colorless cell, fc -fusold cell, p -phloem, 
X -xylem 
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Figure 139. Distribution of Chusquea pittleri 
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clrcinata and Ç. coronalis. This resemblance may cause some confusion, 
particularly in specimens of Ç. pittieri in which root thorns are not 
evident. The culm leaves of Ç. pittieri have relatively larger blades than 
those of Ç. circinata and Ç. coronalis. but because the blades are caducous 
in all three species, this feature may not be visible in most herbarium 
specimens. The foliage leaves of the three species are virtually 
identical, although those of Ç. pittieri tend to be larger, and those of Ç. 
coronalis. smaller. 
Chusquea pittieri is found in cloud forests from southern Mexico to 
Panama. It is especially abundant on the slopes of Volcân Irazd and Volcdh 
Poas in Costa Rica. It ranges from 1300 to 2300 m in elevation. Pohl 
(1980) and Soderstrom and Calderon (1978a) have reported that Ç. pittieri 
occurs as high as 2700 m, but I have found no collections to document this 
extended range. In Costa Rica, the large culms of this species may be used 
occasionally in construction, and the branches are commonly used in 
Christmas decorations. 
5. Chusquea simpliciflora Munro, Trans. Linn. Soc. London 26:54. 1868. 
Figs. 83, 86, 136e-f, 140. 
Chusquea simplicifolia Munro ex Hemsley, in Goodman and Salvin, ed., 
Biologia Centrali-Americana 3:587, 1885, error for Ç. simpliciflora. 
Common names: carriso, carrisillo, guadua. 
Rhizomes leptomorph, probably amphimorph. Culms climbing and hanging 
from surrounding vegetation, 0.5-1 cm in diam., 5-25 m long. Internodes 
more or less terete, 15-20 cm long, mostly greenish, upper portion 
scabrous, the lower smooth. Culm leaves often extending to next node. 
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14.5-31 cm long, juncture of sheath and blade not readily distinguishable 
abaxially; sheaths persistent, narrow triangular, often fused for 2-3 mm at 
base, very narrow towards apex, this part often twisted, 14-28.5 cm long, 
to 3.7 cm wide at base, 8-11.5(-23) times as long as blade, abaxially dull, 
striate, usually glabrous but sometimes covered with retrorse glassy hairs, 
the margins ciliate; blades erect, deciduous, filiform, often twisted and 
curved, 0.6-3.7 cm long; girdle developed, l-2(-5) mm long, pubescent; 
inner ligule 1 mm long, ciliate. Nodes of mature culms swollen, at mid-
culm with one triangular central bud subtended by 30 or more smaller 
subsidiary buds that may nearly (but not completely) encircle the node; 
sheath scar dips slightly below the bud complement; supranodal ridge 
prominent. Branching modified extravaginal, with the girdle rupturing 
completely and the culm leaf separating from the sheath scar before the 
subsidiary branches emerge, but especially at the nodes of branch or culm 
tips, normal extravaginal branching evident; the subsidiary branches 
developing first and not rebranching; central branch developing tardily or 
not at all, as large as the main culm; leafy branches to 15-42 cm long. 
Foliage leaves 3-7(-ll) per complement; sheaths carinate, especially toward 
apex, pubescent near margins, the margins ciliate; blades 4-10 cm long, 
0.7-1.5 cm wide, L:W=5-8.5, the adaxial surface glabrous, the abaxial 
surface usually glabrous, in some populations pilose, not tessellate, the 
apex apiculate, the margins scabrous, the base attenuate to attenuate-
rounded, slightly asymmetrical; pseudopetiole more or less distinct, 1-1.5 
mm long, abaxially with a tuft of hairs that may extend along the midrib 
for some length; outer ligule to 0.3 mm long, ciliolate; inner ligule more 
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or less truncate, 0.5-1 mm long, abaxially pubescent. Inflorescence an 
open raceme of usually 4 spikelets, 1-3 cm long, fully exserted from the 
subtending sheath; rachis angular, glabrous; pedicels 1-6 mm long, angular, 
glabrous or puberulent. Spikelets usually dorsally compressed, 7.1-10.9 mm 
long, stramineous. Glumes 2; glume I minute, scale-like, 0.2 mm long, 
glabrous, nerves lacking; glume II up to 1/10 the spikelet length, scale­
like to oblong, 0.3-0.9 mm long, ciliate, glabrous, nerves lacking or 
1-nerved. Sterile lemmas 2; sterile lemma I 5/8-1/2 the spikelet length, 
4.1-6.1 mm long, apiculate, glabrous, often puberulent abaxially near base, 
marginally ciliate near apex, 3- or 5-nerved; sterile lemma II 2/3-1/2 the 
spikelet length, 4.5-6.9 mm long, apiculate, glabrous, often puberulent 
abaxially near base, marginally ciliate near apex, 3- or 5-nerved. Fertile 
lemma 6.6-9.6 mm long, apiculate, glabrous, marginally ciliate near apex, 
5-, 7- or 9-nerved. Palea 2-keeled, sulcate for nearly the full length, 
6.9-10.2 mm long, apiculate, glabrous, 4-nerved. Lodicules 3, 1.1-1.3 mm 
long, ciliate; the posterior lodicule narrower but longer than the 2 
anterior ones. Stamens 3. Ovary glabrous. Fruit a caryopsis. 
Type: PANAMA: in dense woods, Lion Hill Station, PRR, Oct 1862 (FL), 
S. Hayes 661 (Lectotype: K; Isolectotype: F 1440638). 
Other specimens examined: COSTA RICA: Alto Cuen, Valle de La Estrella, 
12 Jun 1977, Ocampo S. 1729 (ISC); ALAJUELA: El Fosforo, N of Upala, 2 Jun 
1980, Pohl & Clark 13931 (ISC); Rfo San Lorenzo, 3 km SW of Bajo Rodriguez, 
Km 39, 30 Jul 1982, Pohl & Clark 14114 (ISC); 2 km S of Rfo Zapote bridge, 
S of Upala, 11 Dec 1978, Pohl & Gabel 13705 (F, ISC); road crossing of Rfo 
Zapote, ca 6 km S of Upala, 17 Jun 1976, Pohl & Pinette 13229 (F, MO, NY); 
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LIMON: between Bribrl & Bratsi, along road and along the Rfo Sixaola, 12 
Feb 1977, Burger et al. 10441 (F, ISC); wood border toward Rfo Barbilla 
"Waldeck," 28 mi from Puerto Limon, 12 May 1930, Cufodonti 659 1/2 (US); 
PUNTARENAS: Rfo Naranjo, Feb 1926 (FL), Jimenez s. n. (US); Boruca, Jul 
1976, Ocampo S. 1361 (ISC); Alto Conte, Burica, 15-17 Apr 1978, Ocampo 1923 
(ISC); Terraba, Pittier s. n. (US); 24 km by road NW of San Vito de Java, 
near Alto Garrote, 14 Jul 1982, Pohl 14092 (ISC); 2 km by road NW of 
Guacimo, Valle de Goto Brus, 25 Jun 1976, Pohl & Pinette 13272 (F, ISC); 
SAN JOSE: 10 km by road SW of Puriscal, near Salitrales, 18 Aug 1982, Pohl 
14131 (ISC); Alto San Juan, Hwy. 223, 6 mi SW of San Isidro del General, 15 
Jul 1966, Pohl & Calderon 10061 (ISC); Quizarra, ca 10 km SE of San Isidro 
del General, Los Cusingos, home of A. Skutch, 30 Dec 1974, Pohl & Lucas 
13114 (ISC); 23 Jun 1976, Pohl & Pinette 13257 (F, ISC, MO); 10 km by road 
SW of Santiago de Puriscal, 29 Jun 1976, Pohl & Pinette 13286 (F, ISC, MO); 
General Valley near San Isidro, near the home of Dr. Skutch, Dec 1970, 
Skutch s. n. (F); 8 mi SW of San Isidro del General on the road to 
Dominical, 10 Aug 1967, Smith 3000 (ISC). ECUADOR: LOS RIGS: found along 
the road between Pichilingue and Quevedo, wild in forest, 30 May 1945, 
McClure 21346 (ISC, US); MANABI: 50 km W of El Carmen at the Morena River 
on the road to Chone, 30 Apr 1980, Young 116 (US); PICHINCHA: at 32.5 km 
on the road from Sto. Domingo de los Colorados to Esmeraldas, 2 Dec 1970, 
Ellenberg 3071 & 3067a (MO). GUATEMALA: QUICHE: Finca Chaila, Zona 
Reyna, 30 Nov 1934 (FL), Skutch 1806 (ISC, US). NICARAGUA: CHONTALES: 8 
km E of Villa Somoza along Hy. 7, 18 Jul 1970, Pohl & Davidse 12345 (ISC); 
ZELAYA: bosque lluvioso de montanas de Esquipulas y Aleman, drenaje del 
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Rio Àlemân, 27-29 Nov 1951, Shank & Molina R. 4774 (MO); Guamil o brenas 
sobre areas pantanosas a lo largo del R^o Grande, 22 Apr 1949, Molina 2302 
(MO). PANAMA: Rio Maje, 20 Apr 1976, Croat 34420 (MO); in forests 
everywhere, Seeman 4261 (FL) (K); CANAL ZONE: Barro Colorado Island, 1931, 
Aviles 1 (F); 21 Jan 1929, Frost 6 (F); 16 Sep 1961 (FL), Knight s. n. 
(WIS); Chagres river, 18 Dec 1924, Popenoe 30 (K, NY); Barro Colorado 
Island, Miller Trail, 1 Oct 1931, Shattuck 63 (F); Barro Colorado Island, 
Barbour Point, 10 Jan 1932 (FL), (F); vicinity of Rio Cocoli, Road K-9, 31 
May 1959, Stern 341 (MO); Pipeline road, 23 Sep 1980, Sytsma 1250 (MEXU); 
CHIRIQUI: Burica Peninsula, Dtto. Baru, along ridge above the Brazo Seco 
near the Costa Rican border, 3 Mar 1973, Croat 22570A (MO); DARIEN: 110 mi 
from Bayano Dam bridge, vicinity of Canglon, trail to south 1, 1 km W of 
bridge in Camglon, 14 May 1980, Antonio 4602 (MO); on trail from Punta 
Guayabo Grado to R^o Jaqui, 24 Apr 1980, Antonio & Hahn 4389 (MO); SUMMIT: 
Experiment Gardens, wild in jungle adjoining cleared land, 29 Aug j.943, 
McClure 21222 (ISC, US). VENEZUELA: ZULIA: Dtto. Mara, cuenca del R^o 
Socuy, ca. 10 km al SO del Campamento Socuy de Carbozulia, rumbo a Puerto 
Delicias, 24 Aug 1981, Bunting & Smith 10304 (US); Dtto. Mara, Pozo de la 
Danta, along Quebrada de la Danta, NE of Puerto Delicias (Campamento 
Militar), 14 km NE of Rancho 505, 29 May 1980, Steyermark et al. 122829 
(MO, US). 
CULTIVATED SPECIMENS: ECUADOR: LOS RIOS: Rio Palenque Biological 
Station, Km 56 Rd. Quevedo-Sto. Domingo, 5-14 Mar 1977, Dodson 6693 (MO); 
PICHINCHA: Rfo Palenque Exp. Station, 14 Jul 1979, Young 15 (US); Young 16 
(US). 
Figure 140. Distribution of Chusquea slmpllclflora 
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Chusquea simpliciflora is a viny species distinguished by its narrow, 
often twisted culm leaf sheath apex, filiform culm leaf blade, and raceme 
of 3-4 spikelets. It is the only known non-paniculate species of Chusquea. 
The branching in this species is not completely verticillate, but the 2-3 
rows of subsidiary buds do extend at least halfway around the node, and the 
mature branch complement can appear to be verticillate. Soderstrom & 
Calderôn (1978a) did not include Ç. simpliciflora in their treatment of the 
verticillate Chusquea species, but the culm leaves, nearly verticillate 
branching, abaxial tuft of hairs on the pseudopetiole and dorsally 
compressed spikelets with reduced glumes indicate the affinity of Ç. 
simpliciflora for this group. 
Chusquea simpliciflora. ranging from 10 to 800 m, inhabits tropical 
and lower montane forest. It is distributed from Guatemala through Central 
America to Panama, and also occurs in Venezuela and Ecuador. I know of no 
collections from Colombia, but it probably occurs there. This distribution 
pattern mirrors that of Ç. serpens Clark, the only other species of 
Chusquea known to occur in both Central and South America. 
E. Chusquea sectio Serpentes Clark 
Culmi scandentes vel trahentes; nodi ad culmum medium gemma centralis 
singularis triangularis subtenta a 2(-4) gemmis parvioribus subaequantibus; 
laminae foliorum grandes, usque ad 36 cm longae, usque ad 8.5 cm latae; 
inflorescentiae grandes, usque ad 60 cm longae. 
Typus: Chusquea serpens Clark. 
Diagnosis: Habit viny, culms trailing or clambering; bud complement 
consisting of one triangular central bud subtended by 2(-4) smaller 
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subsidiary buds; foliage leaf blades large, to 36 cm long and 8.5 cm wide; 
inflorescences large, to 60 cm long. 
Description: Culms viny, trailing or clambering and hanging, up to 40 
m long in Ç. latifolia. Internodes terete, frequently long (30-39 cm), 
usually scabrid to scabrous. Culm leaves usually persistent, usually 
abaxially scabrous or asperous (sometimes smooth in Ç. lanceolata). Nodes 
at mid-culm with one triangular central bud subtended by 2(-4) smaller 
subsidiary buds; sheath scar dipping slightly below bud complement. 
Branching usuallly infravaginal (extravaginal in Ç. lanceolata); the girdle 
developed, to 1.5 cm wide in Ç. latifolia, often pubescent. Foliage leaf 
blades large, 11-36 cm long, 1.8-8.5 cm wide, L:W=5-10. Inflorescence an • 
open or narrow panicle, usually large, to 60 cm long. Spikelets relatively 
large, 6.2-15.7 mm long, glabrous (scabrous in Ç. aspera). Fertile lemma 
apiculate to short-awned, 7-, 9-, 11- or 13(-18)-nerved. 
Ecology and Distribution: Generally of middle elevations from 
800-2200 m, but two species (Ç. lanceolata and Ç. latifolia) reaching 
higher elevations of 2400-3000 m; occurring in humid montane forest, the 
viny culms trailing or clambering and hanging from adjacent vegetation, 
either at the forest margin or in shady areas within the forest. 
Distributed from central Mexico through Central America to the northern 
Andes and further south to Peru, with one species (Ç. serpens) occurring in 
both Central and South America. 
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Key to the Species of Chusquea sect. Serpentes 
(based on vegetative material) 
la. Foliage leaf L:W=3.5-6, the apex acuminate Ç. latifolia 
lb. Foliage leaf L:W=5-10, the apex short setose to setose 2 
2a. Culm leaf sheath abaxially asperous; foliage leaf base attenuate 
to rounded-attenuate Ç. aspera 
2b. Culm leaf sheath glabrous to hispid; foliage leaf base rounded to 
rounded-truncate 3 
3a. Branching infravaginal; culm leaf sheath 1-1.5 times as long as blade; 
foliage leaf base rounded-truncate Ç. serpens 
3b. Branching extravaginal; culm leaf sheath 1.8-4.4 times as long as 
blade: foliage leaf base rounded Ç. lanceolata 
Key to the Species of Chusquea sect. Serpentes 
(based on vegetative and flowering material) 
la. Spikelets scabrous Ç. aspera 
lb. Spikelets smooth 2 
2a. Inflorescence an open panicle with stiffly spreading primary 
branches, 6-16(-24) cm long; spikelets 6.2-9 mm long; branching 
extravaginal Ç. lanceolata 
2b. Inflorescence a more or less narrow panicle with loosely 
appressed primary branches, 20.5-55(-60) cm long; spikelets 
8.2-14.6 mm long; branching infravaginal 3 
3a. Fertile lemma apiculate; spikelets 8.2-12 mm long; culm leaf sheath at 
least 9 times as long as blade: foliage leaf L:W=3.5-6...Ç. latifolia 
3b. Fertile lemma short-awned; spikelets 11.3-14.6 mm long; culm leaf 
sheath 1-1.5 times as long as blade: foliage leaf L:W=5-9..C. serpens 
1. Chusquea aspera Clark, sp. nov. Figs. 90-91, 141a-d, 146. 
Culmi scandentes, usque ad 10-15 m longi. Folia culmorum asperatae; 
cingulum usque ad 4-5 mm longum. Ramificatio infravaginalis, ramus 
centralis subtentus a 4-10 ramis parvioribus subaequantibus. Folia 6-7 in 
complemento: vaginae glabrae; laminae 13.5-23.5 cm longae, 2-3.2 cm latae, 
apicibus setosis, basibus attenuates vel rotundatis-attenuatis, glabrae 
superne, glabrae inferne, inferme tessellatae; ligula interna rotundata, 
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2-7.5 mm longa. Inflorescentia plus minusve angusta, panlculata, 13-38 cm 
longa; rhachis sinuolata, complanata, scabra; rami ascendantes, flexiles, 
angulati, scabrl. Spiculae 11-15.7 mm longae, scabrae. Glumae 2: gluma I 
0.9.-2 mm longa, enervis vel 1-nervis; gluma II 1.3-4 mm longa, subulata, 
enervis vel 3- vel 5-nervis. Lemmata sterilia 2: lemma sterile I 5.5-6.4 
mm longum, subulatum, 5-, 7- vel 9-nerve; lemma sterile II 7.7-11.6 mm 
longum, subulatum, 7-, 9- vel 11-nerve. Lemma fertile 10.2-13.6 mm longum, 
9-, 11- vel 13-nerve. Palea bicarinata, sulcata, 10-12.4 mm longa, acuta, 
4-, 6- vel 8-nervis. 
Common names: marona sin hueco, suro. 
Culms viny, clambering, 10-15 m long. Internodes terete, solid, 
scabrous. Culm leaves abaxially asperous; girdle developed, 4-5 mm wide. 
Nodes not swollen, with one central branch subtended by 4-10 subsidiary 
branches; sheath scar dipping below branch complement; supranodal ridge 
present as a dark line, but not prominent. Branching probably initially 
infravaginal, with the first developing subsidiary branches breaking 
through the girdle, and the central branch later rupturing the sheath base; 
subsidiary branches to 52 cm long, apparently not rebranching. Foliage 
leaves 6-7 per complement; sheaths carinate, glabrous, the margins ciliate; 
blades 13.5-23.5 cm long, 2-3.2 cm wide, L:W=6-8.3, the adaxial surface 
glabrous, the abaxial surface glabrous, weakly tessellate, the apex setose, 
the margins cartilaginous, scabrous, the base attenuate to rounded-
attenuate, often slightly asymmetrical; pseudopetiole distinct, 1.5-6 mm 
long; outer ligule 1.5-2.5 mm long; inner ligule rounded, 2.5-7 mm long. 
Inflorescence a more or less narrow panicle to 13-38 cm long, just exserted 
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from the subtending sheath; rachis slightly sinuate, flattened, one side 
rounded, the other ridged, glabrous, the angles scabrous; branches 
ascending but not strongly appressed, arising from the ridged side of the 
rachis only, slender, flexible, the lower ones to 15 cm long, those near 
the apex to 1.5 cm long, angular, scabrous; pedicels 2-5 mm long, angular, 
scabrous. Spikelets 11-15.7 mm long, scabrous. Glumes 2; glume I about 
1/10 the spikelet length, 0.9-2 mm long, abaxially scabrid, apically 
ciliate, nerves lacking or 1-nerved; glume II up to 1/4 the spikelet 
length, 1.3-4 mm long, subulate, abaxially scabrous, adaxially pubescent 
just below apex, marginally ciliate toward apex, 3- or 5-nerved. Sterile 
lemmas 2; sterile lemma I about 1/2 the spikelet length, 5.5-6.4 mm long, 
subulate, abaxially scabrous, adaxially pubescent just below apex, 
marginally ciliate toward apex, 5-, 7- or 9-nerved; sterile lemma II about 
3/4 the spikelet length, 7.7-11.6 mm long, subulate, abaxially scabrous, 
adaxially pubescent just below apex, marginally ciliate toward apex, 7-, 9-
or 11-nerved. Fertile lemma 10.2-13.6 mm long, subulate, abaxially 
scabrous, adaxially pubescent just below apex, marginally ciliate toward 
apex, 9-, 11- or 13-nerved. Palea 2-keeled, sulcate for the full length, 
10-12.4 mm long, acute, abaxially scabrous, 4-, 6- or 8-nerved. Lodicules 
3; anterior pair 2 mm long; posterior lodicule narrower than the 2 
anterior, 1.5 mm long; all apically ciliate. Stamens 3; anthers 6-8 mm 
long. Fruit unknown. 
Type: PERU: Huanuco: Leoncio Prado, Dist. Hermilio Valdizan, la cumbre 
de la Divisoria, 1600 m, 20 May 1978 (FL), J. Schunke V. 10178 (Holotype: 
US 2889197 and 2889198). 
Figure 141. Chusquea aspera and C, lanceolata.- A-D. C, aspera 
A. Branch complement B. Primary branch of Inflorescence, 
bars = 1 cm C. Splkelet, bar = 1 mm D. Foliage leaf, 
bar = 1 cm (A-D based on Schunke V. 10178) 
E-H. jC. lanceolata E. Inflorescence F. Foliage leaf 
6. Branch complement with culm leaf sheath, bars = 1 cm 
(F, G based on Cortes 81) H. Splkelet, bar = 1 mm (E, H 
based on Skutch 768) 
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Other specimens examined: PERU: CÂJAMÂRCA: Prov. Contumaza, Dist. 
Guzmango, Herilla, 5 Aug 1957 (FL), Sagastegui 2521 (NY); HUANUCO: Prov. 
Leoncio Prado, La Divisera, Cord. Azul near border with Ucayali, 10 Aug 
1980 (FL), Gentry et al. 29577 (MO, US); Prov. Leoncio Prado, Dtto. 
Hermilio Valdizan, La Divisoria, road from Pumahuasi to la Cumbre, 26 Jun 
1978 (FL), Plowman & Schunke V. 7392 (US); HUANUCO/LORETO border: 
Cordillera Azul, 38.2 km E of Tingo Maria on the highway to Pucalpa, 1979, 
Davidson 9321 (US). 
Chusquea aspera is known from a very few specimens from central and 
north central Peru, all of which lack good culm leaves. This species is 
characterized by its abaxially asperous culm leaves, foliage leaf blades 
with attenuate to rounded-attenuate bases, and large, scabrous spikelets. 
Its viny habit, branch complement, large foliage leaves and large 
inflorescences indicate that Ç. aspera is best placed within sect. 
Serpentes. The branch complement in the type specimen consists of one 
central branch subtended by four subsidiary branches, similar to some 
specimens of Ç. latifolia. Other specimens show 5-10 subsidiary branches, 
these apparently having developed through rebranching. Without further 
collections it is impossible to determine whether the subsidiary branches 
are derived from two or possibly more subsidiary buds. Label data indicate 
that Ç. aspera has an altitudinal range of 1600 to 1760 m, with the one 
specimen from north central Peru occurring at 2800-3000 m, and is found in 
shady, humid montane forest, a habitat typical of sect. Serpentes species. 
2. Chusquea lanceolata Hitchcock, in Morton, C. V., Phytologia 1(4):145. 
1935. Figs. 92-93, 141e-h, 142. 
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Rhizomes leptomorph. Culms clambering and hanging, to 1 cm diam., to 
6 m long. Internodes terete, solid, 8.5-12.5 cm long, scabrid to smooth, 
green to green mottled with purple. Culm leaves 5-13.5 cm long, juncture 
of sheath and blade abaxially a distinct, more or less horizontal line; 
sheaths triangular, 4-9 cm long, 1.8-4.4 times as long as blade, abaxially 
smooth to scabrid, the overlapping margin ciliate; blades erect, caducous, 
triangular, 1-5 cm long, abaxially scabrid, the apex apiculate, the margins 
scabrous, the base rounded; girdle developed but not prominent, 1-1.5 mm 
wide; inner ligule truncate, 0.5 mm long. Nodes slightly swollen, at mid-
culm with one triangular central bud subtended by two smaller subequal 
subsidiary buds; sheath scar dipping slightly below the bud complement; 
supranodal ridge present but not prominent. Branching extravaginal; 
central bud often developing and rebranching; subsidiary branches 2, 
developing first, to 44 cm long, apparently rarely rebranching. Foliage 
leaves 4-8 per complement; sheaths carinate, usually glabrous but hispid in 
one specimen, often mottled with purple, the margins ciliate, sometimes 
smooth; blades 13-24 cm long, 2-4 cm wide, L:W=5.5-10, the adaxial surface 
glabrous, the abaxial surface pilose or glabrous, tessellate or not, the 
apex short setose, the margins cartilaginous, scabrous, the base rounded, 
sometimes asymmetrical; pseudopetiole distinct, 3-7 mm long; outer ligule 
0.5-2 mm long, ciliolate; inner ligule truncate to rounded, 1-5 mm long, 
abaxially usually pubescent. Inflorescence a more or less open panicle 
6-16(-24) cm long, not fully exserted from the subtending sheath; rachis 
angular, pubescent; branches spreading, arising from one side of the 
rachis, the lower ones 4-15 cm long, angular, pubescent; secondary 
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branchlets appressed to primary branches, angular, pubescent; pedicels 
appressed or deflexed, 2-7 min long, angular, pubescent. Splkelets 6.2-9 mm 
long. Glumes 2; glume I up to 1/10 the spikelet length, scale-like, 
0.4-1.1 mm long, usually glabrous, rarely abaxially pubescent, nerves 
lacking; glume II about 1/10 the spikelet length, 0.5-2 mm long, obtuse or 
acute, usually glabrous, rarely abaxially pubescent, nerves lacking or 
1-nerved. Sterile lemmas 2; sterile lemma I approximately 1/2 the spikelet 
length, 3-5.6 mm long, apiculate to subulate, abaxially and adaxially 
pubescent just below apex, rarely abaxially glabrous, marginally ciliate 
toward apex, (l-)3-, 5- or 7-nerved; sterile lemma II 5/8 the spikelet 
length, 3.6-6.5 mm long, apiculate to subulate, abaxially and adaxially 
pubescent just below apex, rarely abaxially glabrous, marginally ciliolate 
toward apex, 3-, 5- or 7-nerved. Fertile lemma 6.7-8 mm long, apiculate, 
abaxially and adaxially pubescent just below apex, marginally ciliolate 
toward apex, 7- or 9-nerved. Palea 2-keeled, sulcate just toward apex, 
4.5-7.8 mm long, apiculate, glabrous, scabrous between keels, 2- or 
4-nerved. Stamens 3; anthers 4-4.2 mm long. Fruit unknown. 
Type: GUATEMALA: Dept. Chimaltenango: Santa Elena, 2400-2700 m, 24 Dec 
1933 (FL), A. Skutch 768 (Holotype: US 1587761). 
Other specimens examined: GUATEMALA: Dept. EL PROGRESO: between Calera 
and summit of Volcân Siglo, 21 Jan 1942 (FL), Steyermark 43076 (US); 
QUETZALTENANGO: Fuentes Georginas, western slope of Volcân de Zunil, 4 Mar 
1939, Standlev 67423 (US). HONDURAS: LEMPIRA: Montana de Celaque, 18-22 
Nov 1974 (FL), Hazlett 2242 (OR). MEXICO: CHIAPAS: Mpio. of Motozintla 
de Mendoza, on the north and west slopes of Cerro Mozotal below the 
Figures 142 and 143. Distribution patterns In two species of Chusquea 
Figure 142. Distribution of C. lanceolata 
Figure 143. Distribution of £. latlfolla 
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microwave tower along the road from Huixtla to El Porvenir and Siltepec, 22 
Nov 1976, Breedlove 41735 (MEXU); Mpio. of Porvenir, 3-4 km W of El 
Porvenir along road from Huixtla to Siltepec, 17 Jan 1973 (FL), Breedlove & 
Smith 31760 (US); Mpio. Jaltenango, Reserva Natural "El Triunfo," 6 hrs. de 
camino al 0 de Finca Prusia, 13 May 1982 (FL), Cortes 100 (US); HIDALGO: 
Mpio. de Tenango de Doria, camino entre Metepec y Tenango de Doria, 18 km 
al NNE de Metepec, 31 Oct 1977, Koch 77317(?) (US); Mpio. de Tenango de 
Doria, 17 km al NNE de Metepec, sobre el camino a Tenango de Doria, ca 30 
km al NNE de Tulancingo, 21 Mar 1977, Koch 7788 (US); PUEBLA: Mpio. de 
Honey, ca 1 km al NE de Honey, por el camino de terraceria que va a 
Pahuatlan, 20 May 1978, Garcia P. 652 (US); VERACRUZ: Mpio. Acajete, Plan 
de SedeSo, Cortes R. 81 (US); Mpio. de Jalacingo, Atzaleno, 13 Apr 1970 
(FL), Ventura A. 907 (US). 
It is only recently that reasonably good specimens of this species 
have become available, allowing a better understanding of its affinities. 
Chusquea lanceolata exhibits the viny habit, branch complement with two 
subsidiary branches, large leaves and large inflorescences typical of sect. 
Serpentes. This species is characterized by its culm leaves with the 
sheath 1.8-4.4 times as long as the blade, extravaginal branching, and more 
or less open inflorescence with pubescent rachis and branches. Chusquea 
lanceolata differs from the closely related Ç. serpens in its relatively 
smaller culm leaf blades, more open inflorescences, and spikelets with 
apiculate, not awned, lemmas. 
The specimens available indicate that Ç. lanceolata is found commonly 
in moist sites in oak or pine forests, at elevations from 1300 to 3000 m. 
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It is distributed from Honduras to central Mexico. 
3. Chusquea latifolia Clark, Ann. Missouri Bot. Gard. 72(4):868-870. 
1985. Figs. 8c, 94-95, 143, 144. 
Rhizomes leptomorph. Culms viny, scandent, to 1.5 cm diam., to 40 m 
long, often trailing for part of the length. Internodes terete to slightly 
laterally compressed, solid, 25-39 cm long, glabrous to scabrous or 
pubescent just below the nodes. Culm leaves attaining almost the length of 
the internode, 17.8-30 cm long, pubescent at the juncture of the sheath and 
blade, chartaceous; sheaths persistent, triangular, fused up to 2.5 cm 
above the base, 15-26.5 cm long, to 8.5 cm wide at the base, at least 9 
times as long as blade, scabrous or sometimes pubescent; the margins 
ciliate near the apex; blades deciduous, triangular, 1-3.5 cm long, 
abaxially scabrous or sometimes glabrous, adaxially pubescent, the apex 
acuminate, the margins ciliate; girdle usually well developed, to 1.5 cm 
wide, pubescent, forming a flap through which the branches emerge, often 
disintegrating before the rest of the culm leaf; inner ligule a short, 
ciliolate rim. Nodes only slightly swollen, at mid-culm with one 
triangular central bud subtended by two smaller subequal buds. Branching 
infravaginal, central bud sometimes developing into a robust branch more or 
less equal in size to the main culm and rebranching; subsidiary buds 2, 
developing into leafy branches 17-66 cm long that rebranch extensively from 
their lower nodes. Foliage leaves 5-9 per complement; sheaths carinate, 
usually pubescent, especially along the keel, occasionally glabrous, the 
margins usually glabrous or occasionally sparsely ciliate; blades 13-32 cm 
long, 3-8.5 cm wide, L:W=3.5-6, the adaxial surface glabrous, not 
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tessellate, the abaxial surface glabrous, weakly tessellate, the apex 
acuminate, the margins cartilaginous, scabrous, the base rounded to 
rounded-truncate; pseudopetiole distinct, 3-9 mm long; outer ligule a 
conspicuous, stiff rim 0.5-2 mm long; inner ligule usually conspicuous, 
rounded to truncate, (l-)2-15 mm long, usually abaxially pubescent at least 
on the lower half, chartaceous. Inflorescence a narrow panicle 20.5-42.5 
cm long; rachis glabrous, one side flat and slightly ridged, the other 
rounded; branches appressed, secund, arising only from the flat, slightly 
ridged side of the rachis, angular, 3-9 cm long at the base of the panicle, 
becoming progressively shorter toward the apex with the spikelets 
eventually arising directly from the rachis, glabrous; pedicels short. 
Spikelets 8.2-12 mm long, slightly falcate. Glumes 2; glume I about 1/10 
the spikelet length, 0.5-1.3 mm long, rounded, glabrous, lacking nerves; 
glume II about 1/4 the spikelet length, 2.4-2.5 mm long, apiculate, 
abaxially glabrous, adaxially sparsely pubescent near the apex, 3- or 
5-nerved. Sterile lemmas 2; sterile lemma I almost 1/2 the spikelet 
length, 3.2-4.2 mm long, apiculate, abaxially glabrous, adaxially pubescent 
below the apex, 7- or 9-nerved; sterile lemma II about 5/8 the spikelet 
length, 4.4-6.5 mm long, apiculate, abaxially glabrous, adaxially pubescent 
just below the apex, 7-nerved. Fertile lemma shiny, 8-10.6 mm long, 
apiculate, glabrous, 9- or 11-nerved. Palea 2-keeled, sulcate, shiny, 
8.3-9.6 mm long, glabrous, 6- or 8-nerved, the apex acute but not 
apiculate. Lodicules 3; anterior pair 2.5-2.7 mm long, the upper margins 
ciliate; posterior lodicule 1.6 mm long, narrower than the anterior, 
ciliate on the upper margin. Stamens 3; anthers linear, 4.5-5.2 mm long. 
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Ovary glabrous, with 2 styles bearing plumose stigmas. Fruit unknown. 
Type: COLOMBIA: Tolima: El Libano a Murillo (Km 11 al 22 de la 
carretera), subparamo en el Alto de PeSones, elev. 2200-2950 m, 20 Jul 
1947, (FL). H. Garcfa-Barriga 12259 (Holotype: US 1937305; Isotype: COL 
59070). 
Other specimens examined: COLOMBIA: ANTIOQUIA: en selvas densas y 
humedas en las montanas al oeste de Sonson, Johnson & Barklev 18C822 (COL); 
RISARALDA-QUINDIO: Rifo Barbas, McClure 21748 (ISC, US); VALLE: old Call-
Buenaventura road, 17 km NW from Call, Villa Monlca-El Rancho de Yo, 
Calderon 2997 (COL, ISC, US); Cordillera Occidental, vertlente oriental, 
hoya del Rfo Call, vertlente derecha confluencia del Rfo Pichlndecito con 
el Plchlnde, 7 Nov 1944 (FL), Cuatrecasas 18767 (US); Cordillera 
Occidental, vertlente oriental, hoya del Rfo Call, R^o Pichlndé, en Los 
Carpatos, Cuatrecasas 21629 (US); San Antonio, west of Call, near summit of 
Cordillera Occidental, Klllip & Garcfa 33904 (US); along Call-Buenaventura 
highway on eastern slope of Cordillera Occidental, McClure 21234 (ISC, US). 
This species is characterized by its large, wide leaves, rebranching 
subsidiary branches, scabrous sheath with a relatively small blade and 
somewhat falcate splkelets with apiculate (but not distinctly awned) 
lemmas. Known only from Colombia, Chusquea latlfolla generally Inhabits 
cloud forests and ranges from 1600 to 2700 m elevation, although it may be 
found as high as 2950 m in subparamo vegetation. The vine forms an 
extensive network, which clambers over trees and other vegetation. 
Frequently portions of the culm run for several meters over the ground, 
eventually turning downward and entering the soil to re-emerge as another 
Figure 144. Chusquea latlfolla. A. Branch complement with foliage 
leaves, bar = 2 cm (based on Kllllp ^  Garcfa 33904) 
B. Inflorescence, bar = 2 cm C. Splkelet, bar = 1 mm 
(B, C based on Garcfa-Barrlga 12259) D. Culm leaf, 
bar = 2 cm E. Bud complement, bar = 1 cm (D, E based on 
Calderén 2997) F. Node with branches emerging 
infravaginally (base of sheath with fused margins), bar = 
1 cm (based on McClure 21748). G -girdle 
i 
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culm some distance away. 
The bud complement of Ç. latifolia is unusual, consisting of one 
triangular central bud subtended by two (sometimes three) smaller, subequal 
subsidiary buds that .begin to proliferate early (Fig. 144e). The central 
bud frequently does not develop, but the subsidiary buds develop and 
rebranch vigorously, often producing mature branch complements of up to 12 
branches. Nodes of the main culm contain one root primordium on each side 
of the central bud (or branch). The nodal region of the culm is well 
marked, this band of tissue usually appearing slightly darker in color and 
rugose in texture. The rhizomatous segments of the culm may be 
distinguished by their lack of such differentiation in the nodal region. 
4. Chusquea serpens Clark, Ann. Missouri Bot. Gard. 72(4):870-873. 
1985. Figs. 18, 43, 96-97, 145, 146. 
Rhizomes leptomorph. Culms viny, scandent, to 1 cm diam., to 20 m 
long, often trailing for part of the length. Internodes terete but often 
shallowly sulcate above the primary bud, solid, to 39 cm long, retrorsely 
scabrous for most of their length, glabrous just above the node, green to 
green mottled with purple. Culm leaves not persistent, extending about 
halfway up the internode, 10-20 cm long, chartaceous; sheaths more or less 
rectangular but flaring slightly at the base, loosely wrapped around the 
culm, 6.5-11.5 cm long, 2.5-4 cm wide at the base, usually about 1.5 times 
as long as the blade, occasionally equalling the blade or up to twice as 
long as blade, glabrous to verrucose with sometimes numerous rigid hairs, 
the overlapping margin ciliate; blades usually deciduous before sheaths 
separate from the culm, moderately to distinctly cordate, 3-8.4 cm long. 
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not longer than the sheath, glabrous, the apex setose, the margins smooth 
to dilate in some specimens; girdle more or less prominent, to 5 mm wide, 
densely pubescent, forming a flap through which the branches emerge, 
disintegrating before the rest of the culm leaf; inner ligule a short, 
clllolate rim. Nodes only slightly swollen, at mid-culm with one 
triangular central bud subtended by two smaller subequal buds. Branching 
infravaginal, central bud often developing into a robust branch more or 
less equal in size to the main culm, this branch rebranching extensively, 
forming a long clambering network; subsidiary buds 2, developing into leafy 
branches 15-35 cm long which rarely rebranch. Foliage leaves 3-7 per 
complement; sheaths carlnate, usually glabrous, occasionally scabrous or 
pubescent near the margins and/or apex, the overlapping margin dilate; 
blades 11.5-36 cm long, 1.8-5 cm wide, L:W=5-9, the adaxlal surface 
glabrous, not tessellate, the abaxlal surface mostly glabrous and pilose 
only near the apex to entirely pilose, not tessellate to weakly so, the 
apex tapering into a long bristle-like tip, the margins cartilaginous, 
scabrous, the base rounded-truncate; pseudopetlole distinct, 3-12 mm long; 
outer ligule a conspicuous, stiff rim 0.5-1.5(-2.5) mm long; inner ligule 
truncate, l-2(-2.5) mm long, chartaceous. Inflorescence a narrow panicle 
33-55(-60) cm long, terminating either a primary or subsidiary branch; 
rachls glabrous, one side flat and slightly ridged, the other rounded; 
branches appressed, secund, arising only from the flat, slightly ridged 
side of the rachls, angular, 5-9 cm long at the base of the panicle, 
becoming progressively shorter toward the apex with the splkelets 
eventually arising directly from the rachls, glabrous or pilose; pedicels 
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short. Spikelets 11.3-14.6 mm long. Glumes 2; glume I somewhat variable, 
1.2-2.5 mm long, broadly acute, glabrous, 1-nerved; glume II 3.5-7 mm long, 
long-awned, glabrous to slightly pubescent adaxially just below the apex, 
1- or 3-nerved. Sterile lemmas 2; sterile lemma I 5.4-8.6 mm long, awned, 
glabrous to densely pubescent adaxially, (5-)7(-9)-nerved; sterile lemma II 
keeled, 7.7-9.9 mm long, awned, glabrous to densely pubescent adaxially for 
the upper 1/2 to 2/3 of its length, (5)7-, 9- or 11-nerved. Fertile lemma 
boat-shaped, shiny, 10.6-13.2 mm long, short-awned, glabrous to densely 
pubescent adaxially for the upper 1/2 of its length, usually obscurely 
7-18-nerved. Palea 2-keeled, sulcate, shiny, 10.1-11.5 mm long, apiculate, 
marginally ciliate toward apex, glabrous, 2-4(6-8)-nerved. Lodicules 3; 
anterior pair 2-2.5 mm long, the upper margins ciliate; posterior lodicule 
2.5-3 mm long, narrower than the anterior, ciliate on the upper margins. 
Stamens 3; anthers linear, 5.5-7.5 mm long. Ovary glabrous, with 2 styles 
bearing plumose stigmas. Fruit unknown. 2n=40. 
Type: COSTA RICA: Alajuela: edge of Valley of Rfo Cariblanco, 
Cariblanco, 830 m, 26 Aug 1968 (FL), R. W. Pohl & 6. Davidse 11023 
(Holotype: ISC 278246 and 278247; Isotype: US 2835729). 
Other specimens examined: COLOMBIA: CAQUETA: Cordillera Oriental, 
vertiente oriental, Sucre, 4 Apr 1940 (FL), Cuatrecasas 9068 (COL, F, US); 
HUILA: Rfo Ambica, near Quebrada San Pedro, 18 km SE of Colombia, 24 Dec 
1942 (FL), Fosberg & Holdridge 19568 (US); META: Las Lagartijas, plateau 
between R^o Papamene and R^o Duda, Colombia-Uribe trail, 8-9 km SW of 
Uribe, 22 Dec 1942 (FL), Fosberg 19504 (US). COSTA RICA: ALAJUELA: 
Cariblanco, across bridge N of village, along Rfo Cariblanco, Clark et al. 
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283 (ISC); Cataratas de San Ramôn, Ocampo 1326 (CR, ISC, US); edge of 
valley of Rfo Carlblanco, Cariblanco, 4 Sep 1968 (FL), Pohl & Davidse 11033 
(ISC, US); 29 Sep 1968 (FL), Pohl & Davidse 11176 (ISC); 17 Oct 1968 (FL), 
Pohl & Davidse 11267 (ISC); 15 Jun 1976, Pohl & Pinette 13224 (ISC); SAN 
JOSE: Tinamastes, 13 km SW of San Isidro de El General on road to 
Dominical, Pohl 14187 (ISC); 3.3 km by road NE of Tinamastes, 11 Jan 1985, 
Pohl & Clark 14622 (ISC). ECUADOR: NAPO: 5 km E of the town of 
Reventador on the road to Lumbaqui, Young 101 (US). PANAMA: BOCAS DEL 
TORO: between Buenavista coffee finca and Cerro Pilon, on Chiriquf trail, 
cloud forest, 17 Apr 1968 (FL), Kirkbride & Duke 692 (MO); CHIRIQUI: 
vicinity of Gualaca ca 8.5 mi from Planes de Homito, La Fortuna on road to 
damsite. Antonio 5089 (MO. US). PANAMA/COLOMBIA: DARIEN/CHOCO: Alto de 
Nique, southernmost peak of Cerro Pirre massif. Gentry et al. 28692 (US). 
VENEZUELA: LARA: Dtto. Mor^n: road between Guarico and Villa Nueva, 
going toward Villa Nueva a little past the hill at 1640 m, Oct 1978 (FL), 
Burandt V0457 (MO); Parque Nacional Yacambu, about 6-10 km from main 
entrance, at a picnic area, Clark et al. 231 (ISC); Guarico, San Isidro, 22 
Sep 1942 (FL), Tamayo 2476 (VEN); MERIDA: rich damp forest along 
northwest- and west-facing slopes of Quebrada de Montafia, in La Montana de 
Los Torritos, tributary to Rfo Canagua, above Finca La Montana, 8 km SW of 
Canagua, Steyermark 56392 (US). 
Chusquea serpens is characterized by its viny, stoloniferous habit, 
branch complement With" only two subsidiary branches, cordate culm leaf 
blade almost equal to the sheath in length, secund inflorescence and awned 
spikelets. Chusquea serpens and Ç. latifolia are similar in many respects. 
Figure 145. Chusquea serpens. A. Flowering branch with foliage 
leaves, bar = 1 cm (based on Pohl & Davldse 11023) 
B. Splkelet, bar = 1 mm (based on Pohl & Davldse 11176) 
C. Culm leaf (based on Young 101) D. Bud complement 
E. Node with branches emerging Infravaglnally, bars = 
1 cm (D, E based on Clark et al. 283) 
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Figure 146. Distributions of Chusquea aspera and C. serpens 
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particularly in their clambering habit, bud complement of one triangular 
central bud subtended by two subsidiary buds, and large, secund 
inflorescences (not so marked in Ç. latifolia). Both species clearly fall 
within Chusquea because of their solid culms, multiple independent buds, 
and typical one-flowered spikelets. Chusquea serpens can be distinguished 
from Ç. latifolia by its generally less robust appearance, relatively 
larger, cordate culm leaf blade, and awned spikelets. Chusquea serpens has 
appeared previously in the literature as the "Cariblanco population" of 
Chusquea and Chusquea "cariblanco" (Pohl 1980, 1983). 
Chusquea lanceolata Hitchcock from Guatemala and Mexico, closely 
related to Ç. serpens, differs in its relatively smaller culm leaf blades, 
more open inflorescences, and spikelets with apiculate, not awned, lemmas. 
The two species are very similar with respect to their clambering habit, 
branch complement and large leaves. Chusquea lanceolata tends to occur at 
somewhat higher elevations than Ç. serpens. although still in the montane 
forest zone. 
Chusquea serpens is one of only two species of Chusquea known to occur 
in both Central and South America, extending from Costa Rica to Venezuela 
and along the Andes to Ecuador. It is found in cloud forests throughout 
its distribution, ranging in elevation from 800 to 2100 m. Typically the 
plant forms large, tangled networks that festoon the surrounding 
vegetation. In contrast to Ç. latifolia, the central branches in Ç. 
serpens rebranch to produce the long, trailing and hanging culms. 
sect. Serpentes sp. indet. 
Specimens examined: COLOMBIA: HUILA: Cord. Oriental, abajo de Gabinete 
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en la hondonada del Abra de San Andres, 24 Mar 1940 (FL), Cuatrecasas 8652 
(US); META: Finca Balsillas, upper R^o Balsillas, 40 km ESE of Nelva, 7 
Dec 1942 (FL), Fosberg 19280 (US). 
These specimens clearly belong within sect. Serpentes, but do not 
match any of the four described species. Branching may be extravaginal, or 
possibly infravaginal, but the collections are not good enough to be 
certain. Unlike Ç. latifolia and Ç. serpens. the spikelets are scabrous-
pubescent, but smaller than those of Ç. aspera. The partial culm leaf that 
is present in Fosberg 19280 is smooth. These two collections probably 
represent a new species. 
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XI. APPENDIX A: SPECIES INCLUDED IN CHUSQUEA 
The following is a list of species currently included in Chusquea. 
This compilation is largely based on McClure (1973), with modifications 
founded on subsequent work, primarily this dissertation. In addition to 
the citations for original descriptions, I have included as much type 
specimen information as I could find. Data are often lacking or incomplete 
for those species I did not study directly, but I looked at all the 
available types, many of which are housed at the U. S. National Herbarium 
of the Smithsonian Institution. As more work is done in Chusquea. the 
status of a number of these species will undoubtedly change. There are 
also several more undescribed species which will eventually raise the total 
number of species of Chusquea to about 120. 
1. Chusquea abietifolia Grisebach, 1864:529. 
Type: JAMAICA, Wilson s. n. (Holotype: K?). 
Arundinaria (Arthrosty1idium?) microclada Pilger in Urban, 1907:289. 
Type; HAITI, prope Port-au-Prince in montibus Furey dictis, in 
sylvis apricis, ad decliva, 1500 m, Jan 1891, Picarda 270 
(Lectotype: US). 
2. Chusquea acuminata Doell in Martius, 1880:204. 
Type: BRAZIL, herb. Warming. 
Chusquea tenuis Glaziou ex E.-G. Camus, 1913:90 + pi. 53c. 
Type: BRAZIL: près de Rio de Janeiro, Campis de Itatiaia, 
Glaziou. 
3. Chusquea affinis Munro ex E.-G. Camus, 1913:80 + pl. 60b. 
Type: BRAZIL: Minas Gérais, A. Saint-Hilaire 1010 
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(Holotype: P?). 
4. Chusquea andina R. A. Phllippi, 1858:103-104. 
Type: CHILE. No specimen cited. 
5. Chusquea anelytra Nees, 1835:491. 
Type: BRAZIL: Sellow (Herb. Reg. Ber.). 
6. Chusquea anelytroides Ruprecht ex Doell in Martius, 1880:206. 
Type: BRAZIL: S36 Paulo: prope Lorena, Riedel (LE?), in 
Serra do Itaguahy, Lund 1833 (C?, LE?). 
7. Chusquea angustifolia (Soderstrom & Calderôn) Clark, n. comb. 
Swallenochloa angustifolia Soderstrom & Calderon, 1978b:303-305. 
Type: VENEZUELA: TACHIRA: subparamo y bosque enano, faidas 
inmediatemente debajo del Paramo de Tamâ, cerca de la frontera 
Colombo-Venezolana, 2750-2950 m, 20-23 May 1967, J. Steyermark & 
G. Ç. K. Dunsterville & E. Dunsterville 98615 (Holotype: US, 
Isotype: VEN). 
8. Chusquea argentine Parodi, 1941:339 + pl. 24, fig. 4. 
Type: ARGENTINA: Rfo Negro (Nahuel Huapi), Puerto Blest, 12 Jan 
1935, A. L. Cabrera & M. M. Job 253 (Holotype: BAA, Isotype: 
Mus. La Plata). 
9. Chusquea aspera Clark, sp. nov. 
Type: PERU: HUANUCO: Leoncio Prado, Dist. Hermilio Valdizan, la 
cumbre de la Divisoria, 1600 m, 20 May 1978, J. Schunke V. 
10178 (Holotype; US). 
10. Chusquea bambusoides (Raddi) Hackel in Vettstein, éd., 1908a: 
81-82. 
Rettbergia bambusaeoides Raddl, 1823:18 + fig. 1. 
Type: BRAZIL: circa verticem Montis nuncupati Corcorvado. No 
specimen cited. 
Chusquea gaudichaudii Kunth, 1829:138. Nomen nudum. 
Chusquea gaudichaudii Kunth, 1830:331-332 + pi. 78. 
Type: BRAZIL: Rfo de Janeiro. No specimen cited. 
Nastus bruneus A. N. Desvaux, 1831:211. 
Type: BRAZIL. No specimen cited. 
11. Chusquea bambusoides var. minor McClure & Smith in Reitz, ed., 
1967:25. 
Type: BRAZIL: SANTA CATARINA: Itajai, Cunhas, 10 m, Reitz & 
Klein 2020 (Holotype: US). 
12. Chusquea bilimekii Fournier, 1881:132. 
Type: MEXICO: Convalle, Bilimek 448 (Holotype: C, Isotypes: 
NY, US). 
13. Chusquea breviglumis R. A. Philippi, 1858:103. 
Type: CHILE. No specimen cited. 
14. Chusquea capitata Nees, 1835:489-490. 
Type: BRAZIL. Sellow (Herb. Reg. Ber.). 
15. Chusquea capituliflora Trinius, 1835:613-614. 
Type: BRAZIL: prope Rio de Janeiro. No specimen cited. 
16. Chusquea capituliflora var. pubescens McClure & Smith in 
Reitz, ed., 1967:28-29. 
Type: BRAZIL: SANTA CATARINA: Brusque, mata de Hoffman, 40 m, 
R. M. Klein 572 (Holotype: US). 
17. Chusquea carinata Fournier, 1881:132. 
Type: MEXICO: Orizaba, F. Mueller 650 (Holotype: C?). 
18. Chusquea circinata Soderstrom & Calderdn, 1978a:156-158. 
Type: MEXICO: MICHOACAN: W-facing slopes of Cerro de Carboneras 
above the Rfo Cupatitzio, ca 22 km S of Urupan, 3300-3700 ft, 16-22 
Oct 1961, R. M. King & T. R. Soderstrom 1602 (Holotype: US). 
19. Chusquea coronalis Soderstrom & Calderdh, 1978a:158-161. 
Type: COSTA RICA: SAN JOSE: canyon of Rfo Jérico, 2 km NV of Rfo 
Conejo, forested river valley, 1200 m, 11 Jun 1976, R. W. Pohl & 
R. J. Pinette 13209 (Holotype: US, Isotype: ISC). 
20. Chusquea culeou Desvaux, 1854:450. 
Type: CHILE. No specimen cited. 
Chusquea culeou f. longiramea Parodi, 1941:343. 
Type: ARGENTINA: Rfo Negro (Nahuel Huapi), Puerto Blest, L. R. 
Parodi 11737 (Holotype: Herb. Mus. Arg. C. Nat.?). 
21. Chusquea cumingii Nees, 1835:487. 
Type: CHILE: prope Valparaiso, 1831, H. Cuming et Bridges 
(Holotype: CGE). 
Chusquea parvifolia R. A. Philippi, 1864:299. 
Type: CHILE: COLCHAGUA. No specimen cited. 
22. Chusquea decolorata Munro ex Parodi, 1945:65-66. 
Type: CHILE, Provenant de l'herbier Pavon, no. 36 (Holotype: MA 
or FI). 
23. Chusquea deficiens Parodi, 1941:335-338 + pl. 22, fig. 2, 3. 
Type: ARGENTINA: Salta, El Rey, carros de Maiz Gordo, Jan 1939, 
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F. E. Devoto. F. Rial Alberti & Ç. A. Lambois 1010 (Holotype: BAA). 
24. Chusquea deflexa Clark, sp. nov. 
Type: EL SALVADOR: SANTA ANA: summit of Cerro Monte Cristo, 
juncture of El Salvador, Honduras and Guatemala, 2418 m, 10 Jul 
1971, R. W. Pohl 12571 (Holotype: ISC, Isotype: MO). 
25. Chusquea delicatula Hitchcock, 1927a:309-310. 
Type: BOLIVIA: Nor-Yungas, Bella Vista, 26 Dec 1923, A. S. 
Hitchcock 22748 (Holotype: US). 
Chusquea delicatus Hitchcock ex Acosta-Solis, 1969:89. Error 
for Ç. delicatula Hitchcock. 
26. Chusquea depauperata Pilger, 1905:149. 
Type: PERU: HUANUCO: Monzon, 3300-3400 m, Weberbauer 3709 
(Lectotype: US; Isolectotype: US). 
Swallenochloa depauperata (Pilger) McClure, 1973:112. 
27. Chusquea discolor Hackel. 1903:155-156. 
Type: BRAZIL: Rfo de Janeiro, Glaziou 17452 (Holotype: P?). 
28. Chusquea fasciculata Doell in Martius, 1880:202-203 + pl. 54. 
Type: BRAZIL: habitat ad Caldas prov. Minarum, Regnell III. 
1427 (Holotype: S?). 
29. Chusquea fendleri Munro, 1868:61-62. 
Type; VENEZUELA: in Colonia Tovar, 6000-7900 ft, A. Fendler 1627 
(Lectotype: K; Isolectotypes: MO, PH). 
30. Chusquea fernandeziana R. A. Philippi, 1873:577-578. 
Type: CHILE: isla de Juan Fernandez, Halle. 
31. Chusquea galeottiana Ruprecht ex Munro, 1868:59. 
Type: MEXICO: Oaxaca, 8000 ft, Galeotti 5749 (Holotype: BR or 
or LE?). 
Chusquea galeottlana Ruprecht in Galeotti, 1842:246. Nomen nudum. 
32. Chusquea gracilis McClure & Smith in Reitz, ed., 1967:43-44 + pi. 
8i-k. 
Type: BRAZIL: SANTA CATARINA: Caçador, Rfo Caqador, Swallen 
8285 (Holotype: US). 
33. Chusquea heterophylla Nees, 1835:488. 
Type: BRAZIL: Sellow. (Vidi in Herb. Reg. Ber. absque 
floribus). 
Chusquea pinifolia var. heterophylla (Nees) Hackel in Wettstein, 
ed., 1908:82. 
Chusquea heterophylla var. elongata Doell in Martius, 1880:207. 
Type: BRAZIL: prope Rio de Janeiro, Glaziou 2831 (Holotype: 
P?). 
Chusquea heterophylla var. microphylla Doell in Martius, 1880:207. 
Type: BRAZIL: Glaziou 5436 (Holotype: P?). 
Chusquea heterophylla var. squamosa Doell in Martius, 1880:207. 
Type: BRAZIL: Sello. 
34. Chusquea huantensis Pilger, 1920:29-30. 
Type: PERU: AYACUCHO: Prov. Huanta, Weg von Tambo uber Osno zum 
Plusse Apurimac, 3000 m, 31 May 1910, Weberbauer 5581 (Holotype: 
B, destroyed). • 
35. Chusquea ibiramae McClure & Smith in Reitz, ed., 1967:40-42 + 
pi. 8d-f. 
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Type: BRAZIL: SANTA CATARINA: Ibirama, Horto Florestal, I. N. P., 
300 m, Reitz & Klein 3449 (Holotype: US). 
36. Chusquea inamoena Pilger, 1905:150-151. 
Type: PERU: Prov. Tarma: in montibus ad occidentem ab 
Huacapistana versis, ad 2700 m, Jan 1903, Weberbauer 2295 
(Holotype: B, destroyed). 
37. Chusquea iuergensii Hackel, 1909:325-326. 
Type: BRAZIL: RIO GRANDE DO SUL: in altiplanitic ad 400-600 m, 
vidi et descripsi specimen ad Fasenda Horticola (Mun. Rio Pardo) 
(70 m) cultum a Carolo Jurgens missum. 
38. Chusquea lanceolata Hitchcock in Morton, 1935:145-146. 
Type: GUATEMALA: CHIMALTENANGO: Santa Elena, 2400-2700 m, 24 Dec 
1933, A. F. Skutch 768 (Holotype: US). 
39. Chusquea latifolia Clark, 1985:868-870. 
Type: COLOMBIA: TOLIMA: El Libano a Murillo (Km 11 al 22 de la 
carretera), subparamo en el Alto de Peflones, 2200-2950 m, 20 Jul 
1947, H. Garcfa-Barriga 12259 (Holotype: US, Isotype: COL). 
40. Chusquea lehmannii Pilger, 1899:35-36. 
Type: COLOMBIA: crescit frequentissime in silvis densis in 
declivibus orientalibus Paramo de Las Delicias, in andibus 
centralibus circa Popayan, 2500-3000 m, Lehmann 5256 (Lectotype: 
US; Isolectotype: K). 
Chusquea pilgefi E.-G. Camus, 1913:83-84. 
Type: COLOMBIA: 2500-3000 m, Liebmann. Type cited as 
"C. liebmannii (sic!) Pilger.. .non Foumier," error for 
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Ç. lehmannll Pllger which is valid, as is Ç. liebmaimii Fournier. 
° 41. Chusquea leptophylla Nees, 1835:489. 
Type: BRAZIL: Sellow (in Herb. Reg. Berol.). 
Arthrostylidium trinii sensu Steudel, 1854:336, in part, non 
Ruprecht, 1839:119. 
Arthrostylidium (?) leptophyllum (Nees) Doell in Martius, 1880: 
175-176. 
42. Chusquea liebmanni Fournier, 1881:132. 
Type: MEXICO: OAXACA: inter S. Miguel del Puente et Sadani, Oct 
1842, Liebmann 125 (Holotype: C, Isotype: US). 
Chusquea heydei Hitchcock, 1927b:80-81. 
Type: GUATEMALA: Santa Rosa, 3000-4000 ft. May 1892, Heyde et 
Lux 3566 (Holotype: US, Isotype: US). 
43. Chusquea ligulata Munro, 1868:62-63. 
Type: COLOMBIA: in Nova Granada, prope Bogotâ, Lindig 1125 
(Lectotype: K; Isolectotype: P, US). 
44. Chusquea linearis N. E. Brown, 1901:76. 
Type: BRAZIL/VENEZUELA: summit of Mt. Roraima, 8600 ft, 
McConnell & Quelch 677. 
45. Chusquea longifolia Swallen, 1940:210. 
Type: MEXICO: CHIAPAS: Mt. Tacana, 2000-4088 m, Aug 1938, 
E. Matuda 2373 (Holotype: US, Isotype: US). 
46. Chusquea longiltgulata (Soderstrom & Calder6n) Clark, n. comb. 
Swallenochloa longiligulata Soderstrom & Calderon, 1978b:305-308. 
Type: COSTA RICA: SAN JOSE: along CIA, ca 5 km SE of Empalme, 
near Très de Junio, 2000 m, 4 Jun 1973, R. W. Pohl & S. Selva 
12842 (Holotype: US, Isotype: F, ISC). 
47. Chusquea longipendula 0. Kuntze, 1898:348-349. 
Type: BOLIVIA: Santa Rosa, 2000 m, 1-4 Apr 1892, 0. Kuntze s. n. 
(Holotype: NY). 
48. Chusquea lorentziana Grisebach, 1874:201-202. 
Type: ARGENTINA: Tucuman, gregarie in sylvis subtropicis pr. 
Siambon. 
49. Chusquea maclurei Clark, sp. nov. 
Type: ECUADOR: PICHINCHA: old road between Quito and Santo 
Domingo, 60 km from Quito, 9.7 km W of Chiriboga, western slope, 
2050 m, 27 Aug 1982, L. G. Clark, Ç. E. Calder6n & E. Asanza 309 
(Holotype: ISC; Isotype: US). 
50. Chusquea macrostachya R. A. Philippi, 1896:350-351. 
Type: CHILE: pariter in valle fluminis Palena invenit orn. Fr. 
Delfin. 
51. Chusquea mexicana Hackel, 1902:256. 
Type: MEXICO: Schmitz 845. 
52. Chusquea meyeriana Ruprecht ex Doell in Martius, 1880:203-204. 
Type: BRAZIL: habitat in collibus silvativis prope Lorena prov. 
Sao Paulo, Riedel (LE?), ad Caldas prov. Minarum, Regnell III. 
1421 (S?). 
53. Chusquea mimosa McClure & Smith in Reitz, ed., 1967:37-40 + pi. 
8a-c. 
Type: BRAZIL: SANTA CATARINA: Campo Alegre, Morro do Iquererim, 
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1300 m, Reitz & Klein 6139 (Holotype: US). 
54. Chusquea montana R. A. Philippi, 1864:298-299. 
Type: CHILE: in montibus supra "Corral" a Krausen detecta. No 
specimen cited. 
55. Chusquea mue11eri Munro, 1868:65. 
Type: MEXICO: VERACRUZ: Orizaba, Huiler 2024 (Holotype: K?). 
56. Chusquea nelsonii Scribner & Smith, 1897:16. 
Type: MEXICO: GUERRERO: between Chilapa and Tuxtla, 5200-7000 ft, 
17 Dec 1894, Nelson 2612 (Holotype: US). 
57. Chusquea neurophylla Clark, sp. nov. 
Type: ECUADOR: inter Riobamba et Alausf. In Cordillera centrali 
andinum, 2900 m, Jul 1876, E. F. Andre 4516 (Holotype: K, 
Isotype: K). 
58. Chusquea nigricans R. A. Philippi, 1865:323-324. 
Type: CHILE: frequens in montibus litoreis prov. Valdiviae 
"Cordillera pelada" dictis. No specimen cited. 
59. Chusquea oligophylla Ruprecht, 1839:124 + pl. 8. 
Type: BRAZIL, (Holotype: PR). No specimen cited. 
60. Chusquea oxylepis (Hackel) Ekman, 1913:65 + pl. 4, fig. 6. 
Chusquea bambusoides (Raddi) Hackel subsp. oxylepis Hackel in 
Wettstein, éd., 1908:81-82. 
Type: BRAZIL: SAO PAULO: crescit in silvaticus ad Rfo Mambu et 
ad ripas fluminis Rfo Brànco in districtu urbis Conceicao de 
Itanhaen, 20-100 m, Jul 1901, Wettstein. 
61. "Chusquea" oxyphylla Frenguelli & Parodi, 1941:235-238. 
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Type locality: ARGENTINA: Laguna del Hunco, una legua al E de la 
aldea de El Mirador, cerca de la esquina noroeste de la parte 
extrandina del territorio del Chubut (cerca del 42 20' Lat. S y 
7 5' Long. 0). 
62. Chusquea palenae R. A. Philippi, 1896:350. 
Type: CHILE: in valle fluminis Palenae ab om; Fid. Delfin 
reperta. 
63. Chusquea pallida Munro, 1868:65. 
Type: COLOMBIA: Sta. Martha, Purdie s. n. (Lectotype: K). 
VENEZUELA: inter Caracas et La Guayra, 1500 ft, Fendler 1625 
(Syntype: K). 
Chusquea hispida McClure, 1942:179-181 + Fig. 7. 
Type: VENEZUELA: DISTRITO FEDERAL: in upper Catuche wood, near 
Caracas, alt. above 1400 m, 13 May 1917, Pittier 7159 (Holotype: 
VEN; Isotype: US). 
64. Chusquea paludicola Clark, sp. nov. 
Type: COSTA RICA: SAN JOSE: Chusquea-Lomaria-Sphagnum bog, 
W side of CIA, Km 70, 2700 m, 31 Dec 1984, R. W. Pohl & L. 6. 
Clark 14600 (Holotype: ISC). 
65. Chusquea parviflora R. A. Philippi, 1896:349-350. 
Type: CHILE: prope Concepciôn legit orn. Fridericus Puga, prope 
Lota et Tome ipse, mensi Januario florebat. No specimen cited. 
66. Chusquea perligulata (Pilger) McClure, 1973:75. 
Guadua (?) perligulata Pilger in Diels, 1937:57-58. 
Type: ECUADOR: CHIMBORAZO: Interandines Hochland, Tipococha, 
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feuchte Stellen im oberen Bergpald, ca 3200 m, Aug 1933, DieIs 565 
(Holotype: B, destroyed). ECUADOR: CHIMBORAZO: 20 km S of the 
town of Chunchi along the Panamerican highway, 2750 m, 21 Sep 1979, 
Young 31 (Lectotype: US). 
Chusquea paligulata Pilger ex Acosta-Solis, 1969:89. Error 
for Ç. perligulata (Pilger) McClure. 
67. Chusquea peruviana E. 6. Camus, 1913:88. 
Type: PERU: Sandia, 2800-3000 m, Weberbauer 694 (Holotype: 
P or B?). 
Chusquea ramosissima Pilger, 1905:149-150. 
Type: PERU: Sandia, fruticeta densa ad 2800-3000 m formans, 
frequens, post anthesin coll. mense Aprili 1902, Weberbauer 694 
(Ruiz; B?). 
Chusquea sandiensis Pilger, 1920:29. Nomen nudum. 
68. Chusquea picta Pilger, 1905:151-152. 
Type: PERU: in andium nemoribus (Holotype: Ruiz-B, destroyed). 
69. Chusquea pinifolia (Nees) Nees, 1835:490-491. 
Type: BRAZIL: ramulos flore carentera, retulit ex itinere cl. 
Martius, fertilem servat Herb. Reg. Ber. in anthesi (Holotype: B, 
M or BR). 
Arundinaria ? pinifolia Nees in Martius, 1829:525. 
?Ludolfia pinifolia (Nees) A. Dietrich, 1833:25. 
Chusquea baculifera A. da Silveira, 1919:99-101 + pi. I. 
Type: BRAZIL: MINAS GERAIS: Serra do Caparao, 2800 m, Sep 1911, 
Alvaro da Silveira 600 (Holotype: in herbario Silveira). 
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70. Chusquea pittieri Hackel, 1903:153-154. 
Type: COSTA RICA: Cuesta de los Arrepentidos, entre S. Marcos u. 
Santa Maria de Dota, 1400 m, 4 Apr 1890, Pittier 2249 (Holotype: 
JE?: Isotype: ISC, US). 
Chusquea maurofernandeziana Hackel ex Pittier, 1892:64. 
Nomen nudum. 
Chusquea maurofernandeziana Hackel ex E.-G. Camus, 1913:86 + pi. 
56c. 
Type: COSTA RICA: entre S. Marcos et S. Meria de Rotta (error for 
S. Maria de Dota), Pittier. 
71. Chusquea pohlii Clark, 1985:866-868. 
Type: COSTA RICA: SAN J0SE/CARTA60: along the Interamerican 
Highway between Km 44-45, closer to Km 45, 2190 m, 27 Feb 1982, 
L. G. Clark & M. S. Clark 275 (Holotype: ISC, Isotype: US). 
72. Chusquea polyclados Pilger, 1905:147. 
Type: PERU: CAJAMARCA: supra Hacienda La Tahona ad Hualgayoc 
in formatione densa plantis herbaceis et fruticibus mixta, 3100-
3300 m. May 1904, Weberbauer 4021 (Holotype: B, destroyed). 
73. Chusquea pubescens Steudel, 1854:337. 
Type: CHILE: ex Herb. Musei Paris in Hrbo. Lug. Batav. 
74. Chusquea pubispicula Pilger, 1905:148-149. 
Type: PERU: prope Sandia ad 2800 m fruticeta extensa fere pura 
formans, Apr 1902, Weberbauer 688 (Holotype: B, destroyed). 
75. Chusquea purdieana Munro, 1868:56. 
Type: COLOMBIA: in humidis Monte de Moro, prov. Velez, Purdie 
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s. n. (Holotype: K). 
76. Chusquea quila Kunth, 1830:329-330 + pl. 77. 
Type: ?descript. juxta specimen Arundinis quilae Poir. in Mus. 
Paris asservata. 
Arundo quila Molina, 1782:154. 
Type: CHILE. No specimen cited. 
Coliquea quila Steudel in Bibra, 1853:115. 
Chusquea quila var. laxiflora Desvaux in Gay, 1853:447. 
Type; CHILE, Dombey (Holotype: P). 
Chusquea intermedia Steudel in Lechler, 1857:52. Nomen nudum. 
77. Chusquea ramosissima Lindman non Pilger, 1900:24-26 + pl. 14. 
Type: PARAGUAY: Cordillera de Villa Rica, in silvis abundans, 
florens Sep 1874, Balansa 134 (Holotype: S). 
Chusquea phacellophora Pilger, 1923:456. 
Type: BRAZIL: RIO GRANDE DO SUL: Mun. Rfo Pardo, Fasenda 
Soledade, im Urwalde im Unterholz, Dec 1916, Ç. Jurgens n. G. 511 
(Holotype: B, destroyed). 
78. "Chusquea" rollotii Berry, 1929:2-3 + pl. 2. 
Type locality: COLOMBIA: CUNDINAMARCA: La Virginia on the 
railroad about 15 km from Girardot. Horizon known locally as the 
Piso Barzalosa. 
79. Chusquea scabra Soderstrom & Calderôn, 1978b:300-303 + Fig. 2. 
Type: COSTA RICA: CARTAGO: crossing of Rfb Coliblanco, 4 km NE 
of Capellades, 1630 m, 4 Jun 1976, R. W. Pohl & R. Pinette 13305 
(Holotype: US; Isotype: ISC). 
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80. Chusquea scandens Kunth, 1822:254. 
Type: ECUADOR: in montanis frigidis prope urbem Loxa, Amer. 
Merid., M. Bonpland 3386 (Lectotype: P, Isolectotype: US). 
Nastus chusque H. B. K., 1816:200-201. 
Type: ECUADOR: in montanis frigidis prope urbem Loxa, Amer. 
Merid., H. Bonpland 3386 (Lectotype: P, Isolectotype: US). 
Bambos chusque (H. B. K.) Poiret, 1817:494. 
Chusquea dombeyana Kunth, 1832:553-554 + pi. 191. 
Type: PERU, Dombey (Holotype: P). 
Chusquea iamesonii Steudel, 1854:337. 
Type: ECUADOR: in andibus Quitensibus, Jameson 631 (Holotype: 
P?; Isotype: US). 
Chusquea quitensis Hackel in Sodiro, 1889:484. Nomen nudum. 
Chusquea quitensis Hackel, 1903:154. 
Type: ECUADOR: in silvis subandinis montis Pichincha ad 3000 m, 
Sodiro (Sodiro Herb, in Quito). 
Chusquea quitensis var. patentissima Hackel, 1908b:161. 
Type: BOLIVIA: Unduavi in Nord-Yungas, im Walde, bis 5 m hoch, 
3400 m, 12 Feb 1907, 0. Buchtien 839 (Holotype: JE?, Isotype: 
US). 
Chusquea meyeriana var. patentissima (Hackel) E.-G. Camus, 1913: 
94. 
81. Chusquea sclerophylla Doell in Martius, 1880:200. 
Type: BRAZIL: habitat prope R^o de Janeiro, Glaziou 4311 et 
6463 (Holotype: P). 
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82. Chusquea sellowii Ruprecht, 1839:125 + pl. 11, fig. 26. 
Type: BRAZIL: Sellow (v. s. in Herb. Reg. Berol.). 
83. Chusquea serpens Clark, 1985:870-873. 
Type: COSTA RICA: ALAJUELA: edge of Valley of R^o Cariblanco, 
Cariblanco, 830 m, 26 Aug 1968, R. W. Pohl & G. Davidse 11023 
(Holotype: ISC; Isotype: US). 
84. Chusquea serrulata Pilger, 1898:719-720. 
Type: COLOMBIA: collecta in itinere oppido Pasto ad Laguna grande 
de Cocha et ad montem Patascoy, Stubel 344 (Holotype: B, 
destroyed; Lectotype: US). 
85. Chusquea simpliciflora Munro, 1868:54-55 + pl. 2. 
Type: PANAMA: in dense woods, Lion Hill Station, PRR, Oct 1862, 
S. Hayes 661 (Lectotype: K, Isolectotype: F). 
Chusquea simplicifolia Munro ex Hemsley in Godman and Salvin, 
éd., 1885:587. Error for Ç. simpliciflora Munro. 
86. Chusquea smithii Clark, sp. nov. 
k 
Type: PERU: PASCO: Prov. Oxapampa, trail to summit of Cordillera 
Yanachaga via Rio San Daniel (75 27' W, 10 23' S), 3350-3420 m, 12 Jul 
1984, D. N. Smith 7730 (Holotype: ISC, Isotype: MO). 
87. Chusquea sneidernii Asplund, 1939:797-799 + Fig. 2. 
Type: COLOMBIA: prov. Popayan prope pagum El Tambo in silva 
primaeva montis Munchique, 2700 m, 9 Nov 1936, Sneidern 1121 
(Holotype: ?; Isotype: F). 
88. Chusquea spadicea Pilger, 1899:35. 
Type: COLOMBIA: ANTIOQUIA: Westabhange des Ruiz, 2800 m, Oct 
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1883, Lehmann 3171 (Holotype: B, destroyed, Lectotype: US, 
Isotype: US). 
89. Chusquea spencei Ernst, 1872:262. 
Type: VENEZUELA: MIRANDA/DISTRITO FEDERAL: the Amphitheatre and 
along trail to Pico Naiguatâ, Cordillera de la Costa, 2700-2765 m, 
6 Dec 1973, S. Tillett, 6. Morillo. B. ^  Morillo & B. Manara 41 
(Lectotype: NY; Isolectotype: VEN). 
90. Chusquea straminea Pilger, 1905:147-148. 
Type: PERU: AMAZONAS: prope Chachapoyas ad orientem versus, 
Tambo Ventillas, in fruticetis arboribus interoixtis, 2400-2600 m, 
Jul 1904, Weberbauer 4408 (Holotype: B, destroyed). 
91. Chusquea subtessellata Hitchcock, 1927b:81. 
Type: COSTA RICA: Cerro de la Muerte, Jan 1891, A. Tonduz 3367 
(Holotype: US). 
Swallenochloa subtessellata (Hitchcock) McClure, 1973:113. 
92. Chusquea sulcata Swallen, 1940:209. 
Type: MEXICO: CHIAPAS: Mt. Ovando, Apr 1936, E. Matuda 321 
(Holotype: US; Isotype: US). 
93. Chusquea swallenii McClure & Smith in Reitz, ed., 1967:44-45 + 
pi. 48a-c. 
Type: BRAZIL: SANTA CATARINA: Caçador, Rfb Caçador, 22 Jan 1946, 
Swallen 8284 (Holotype: US). 
94. Chusquea tarmensis Pilger, 1905:151. 
Type: PERU: prov. Tarma: in montibus ad Uanangu, ad orientem 
ab Huacapistana versus, in silvis et fruticetis, 2100-2600 m, Jan 
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1903, Weberbauer 2129 (Holotype: B, destroyed). 
95. Chusquea tenella Nees, 1835:491-492. 
Type: BRAZIL: Lhotzky (Herb. Reg. Ber.). 
96. Chusquea tenella var. latifolla Dutra, 1938:146. 
Type: BRAZIL: Mpio. Sao Leopoldo, Ferrabraz, 1932, Dutra?. 
97. Chusquea tenuiflora R. A. Phllippi, 1859:206-207. 
Type: CHILE: in nemoribus prov. Validviae inter Cruces et S. Jose 
frequens. No specimen cited. 
Chusquea ciliata R. A. Philippi, 1864:299-300. 
Type: CHILE: locis maritimis prov. Santiago, prope Algarrobo. 
No specimen cited. 
98. Chusquea tenuiglumis Doell in Martius, 1880:199-200. 
Type: none cited for the species. 
Chusquea tenuiglumis var. laxiuscula Doell in Martius, 1880:200. 
Type: BRAZIL: prov. Minarum prope Lagoa Santa, Warming. 
Chusquea tenuiglumis var. subcylindrica Doell in Martius, 1880: 
200. 
Type: BRAZIL: ad Caldas prov. Minarum, Regnell III. 1426. 
99. Chusquea tessellata Munro, 1868:60-61. 
Type: COLOMBIA: CUNDINAMARCA: "in montibus ad orient Bogotae. 
Guadaloupe," 14 Jan 1854, I. F. Holton 97 (Lectotype: K). 
Chusquea spicata Munro, 1868:60. 
Type: PERU: Sachapata in Cordillera, Jul 1854, Lechler 2154 
(Lectotype: K). 
Chusquea humilis Lechler ex Munro, 1868:60. 
368 
Type: PERU: Sachapata, Sep 1854, Lechler 2694 (Lectotype: K). 
Chusquea simpliclsslma Pilger, 1905:145-146. 
Type: PERU: Prov. Tarnea, 3200-3400 m, Weberbauer 2217 
(Lectotype: US). 
Chusquea weberbaueri Pilger, 1905:146. 
Type: PERU: AMÂZONAS: at Chachapoyas between Tambo Ventillas 
and Piscohuanama, 3300-3400 m, Jul 1854, Weberbauer 4415 
(Lectotype: US). 
Swallenochloa spicata (Munro) McClure, 1973:112-113. 
Swallenochloa tessellata (Munro) McClure, 1973:113. 
Swallenochloa weberbaueri (Pilger) McClure, 1973:113. 
100. Chusquea tonduzii Hackel, 1903:155. 
Type: COSTA RICA: ALAJUEI<A: summit of Volcân Poas, 2644 m, Oct 
1896, Tonduz 10755 (Lectotype: US, Isolectotype: US). 
101. Chusquea tuberculosa Swallen, 1931:14. 
Type: COLOMBIA: SANTANDER: edge of woods between California and 
Vetas, 2500 m, 15-22 Jan 1927, E. P. Killip & A. Ç. Smith 18005 
(Holotype: US). 
102. Chusquea uliginosa R. A. Philippi, 1859:207. 
Type: CHILE: prov. Valdiviae: in pratis illis post pluvias 
inundatis, uliginosis, quae incolis Nadi. 
103. Chusquea uniflora Steudel, 1854:337. 
Type: COLOMBIA: Marignita, 1842, Linden 892 (Holotype: P, 
Isotype: K, US). 
104. Chusquea urelytra Hackel, 1903:158-159. 
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Type: BRAZIL: Prov. Rio de Janeiro: in silva primaeva ad Alto 
Mocahe de Novo Friburgo, Glaziou 17920 (Holotype: ??). 
Chusquea urelytra Glaziou ex E.-G. Camus, 1913:97. Nomen nudum. 
Chusquea macahensis Glaziou ex E.-G. Camus, 1913:97. Nomen 
nudum. 
105. Chusquea uruguayensis Arechavaleta, 1897:546-547. 
Type: URUGUAY: Gruta de los Helechos en Tacuarembo, bosques 
encajonados de Tambores, Oct-Nov. No specimen cited. 
106. Chusquea valdivlensis E. Desvaux in Gay, 1853:446. 
Type: CHILE. No specimen cited. 
107. Chusquea virgata Hackel, 1903:156-157. 
Type: COSTA RICA: in silvis prope San Marcos, 1355 m. Mar 1893, 
Tonduz 7730 (Holotype: Herb. Boissier?, Isotype; US). 
108. Chusquea vulcanalis (Soderstrom & Calderon) Clark, n. comb. 
Swallenochloa vulcanalis Soderstrom & Calderdn, 1978b:309-311. 
Type: COSTA RICA: CARTAGO: abrupte dominant la Playita, Volcâi 
Irazu, 3350 m, 31 Dec 1900, H. Pittier 14126 (Holotype: 
US; Isotype: ISC, US). 
109. Chusquea ? wettsteinii Hackel in Wettstein, ed., 1908a:82-83. 
Type: BRAZIL: in silvis ad "Brasso" grande in districtu urbis 
Itapecirica, ca 1000 m VI, 1901. No specimen cited. 
110. Chusquea wilkesii Munro, 1868:63-64. 
Type: BRAZIL: Organ Montes, Wilkes (Holotype: K?). 
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XII. APPENDIX B: INVALID AND EXCLUDED TAXA 
A. Species Excluded from Chusquea 
1. Chusquea amplopaniculata Steudel, 1854:337 = Dinochloa scandens 
(Blume) 0. Kuntze. 
2. Chusquea aristata Munro, 1868:61 = Neurolepis aristata (Munro) 
Hitchcock. 
3. Chusquea fimbriata Steudel, 1854:338 = Athroostachys capitata 
(Hooker) Bentham. 
4. Chusquea glomerata Munro, 1868:50 (as synonym of Merostachys 
capitata Hooker) = Athroostachys capitata (Hooker) Bentham. 
5. Chusquea ? spinosa Fournier, 1881:131 = Bambusa paniculata (Munro) 
Hackel. 
6. Chusquea venezuelae Steudel, 1854:337 = Arthrostylidium venezuelae 
(Steudel) McClure. 
B. Invalid Species of Chusquea 
1. Chusquea caamanoi Sodiro, 1881:11. Nomen nudum. 
2. Chusquea heterophylla Grisebach (non Nees) ex Cabrera, 1970:36. 
Nomen nudum, as synonym of Guadua trinii (Nees) Ruprecht. 
3. Chusquea longipila E.-G. Camus, 1913:pl. 61a. Nomen nudum. 
4. Nastus prolifer Desvaux, 1831:211. (From description obviously a 
synonym of some Chusquea species, but no type specimen cited, 
and not clear to which species the name refers.) 
